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i iaJLill 

6 ou^uii sua! ^^j Jbi^ . j v-J-^M r** 1 ^ 1 : Jj^ 1 J-*^ 1 ^ 

29 ... CjLjaJ.1 (j 3-j_^U-I ol»jLiil A^JaJl oUu*Jaj .^lill J -/? al l 

55 Ij^jU-I oUjLAI ^JaJl J.J& i_-JL^I .liJliJI J^aLill 

ijj-ol^-l oUjUl Uo}f JJbi :ylsJl frj4-l 

82 jJV*J-lj oU^Ldl £^4 rgljl Jv"Jt • 

95 <JjJ^r\ **"ljij ^UixAil JbJL^ I^au.liM J^aiJk-,-^' 

i 13 oUUl jJju oUakii : oLLjJI JJ^ i^LJI J-^Jlo^ 

138 fUiJl oUL) JJ^ :^LJl J..,rtt«.lW- 

172 tuLiLJl ^^lUj oULjJI tjus<9jj .^lill J-v«ji)l £ ^' 

193 A^Sll ^?rJLe :*_^kJl J^a-ail^ 

2H -Aj^tI fUiJl (t-two-vaj . ^il*Jl J... ^a all 

224 ?|Jb^uaNl <^>rlj /♦^o-s^J '.J&& c5^U-l J-vsajJJl 

238 oliUJl SJLpU rt-_^s^-" l^^-^ cilill (Jyaall - 

269 ^Ij>il f ■« ■/»" :y^ »iJliil J«,<-™.ll 
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306 oliLSJl j£ Ajvjil jv-jA-^axJlj J^UJl I J-5XP fjljJl J-/2aJI 

326 M^£^i\j ,U>^I oLLp 4*^. y>- :^Jup ^^woliLl J^iill 

352 oUjiall 4-Jiil jJjk» olpj^i^ Sjbl I^i^P ^»oL--ll J-v^l 

377 mL/Vf) l jj*j^l 

384 25"^' 
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>^J 0*^ ^U^ 



Jl. .*>• .SLJ-I CjNb4 (_ak^ (j Ajj j^i\^-\ oL»jLJ,l A^Jij^ Ln-mdj IjLfuilj \jj$ 

j^>\ ip j « L jLjI l jrS ^P c— >w?lj c^IjU oNa*r. ^^oxlji-l ilJipi Jul -^ 

( _ 5 <Jp O^J ^>w3J ^jjj ^P^J (*t^"J Sjlil ^y> JUp^I oNl£ A^ (3 

d j liJlj 4±U% (viVp^l dJUi J U jjj^l UjjPj Jiiilj * Lijdlj -^1 djp>j 

Cjt S&J* ,~. Ij (.A Jlp 05j ar CjIS Oj-ojL>- CjUjJjl/i ^Ljajl pL^j ^UlA^I 

J A^- (»_Lp jjhj (j liJJi ^vpUj dilj .<Luuli* ^aISoj AjipLij Spli>j tjyiJbvi^J,! 

i AJl /^« rt-P^JLi .ijy^ai AjJjij o^xi J^a? 1 - I .Jjt Alj*"' lP^h <Waj }/l oJLft ~ ■_-, .^"j 
I — »j Jl^> 4j| *^l c JaJLs ijlP A\mj\ (Jj*» *Ul j^JjJI £ ji\\ IJLa j j)^ ^jlp (j-^.. 

,\,\ dJ li ^^MJ .A\Ah^i\ olji^lj i^JLu^lj oLsw^dl j^ JjJbJl jj^ JIjj 

. 5-»JiJ ill oJLft siUj CjLiaTj 

«_-wJ\ - ylj CjLst^ ill (j j\ />Jlj * ^-l_pi f- jldl LU ^ rt-pJ^J 

JLLjJI oAa j* J*- (1)1 ^1 cOaJ^I j»-*vi«_J Jl^ l^«Jb^U«j Of ^^C -_^Jl Olji^lj 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Jj_LL| j>l£|j otKjuil JJ^j ^\ji SJuJi Js- L'lS i Jlj^^l £**> j JL, 
.3 — ^-Ull ijlj llj olilSC^Ij Hja-dM «_>j>Jb AiUdl ijjjjjl t> w> U> L«,LJl| 

j£ iio l^L^j tJiJbM j»lkU <_S>|JUs| Jl l^Lyi ^ C£*blj J5lio UOjJbij 

6 — * ^^ — -'^ , ts — ^ I*-* 1 — » ^J^J (^-*-va^lj J-l>*iJl U^p y>>*- p-4-» -j « 

J5s — io oUjlxil SjaJl j^^j J-l^J System Approach <J,j*-J;Jl J ^KJl 

. Structured Analysis and Design JS^-* 

Ol aj[A\ 3 Jail j, jj^uj J^ J| a*JULt" 01y~ jAj JjS/J P-J^rl (j-jJb 

s-JL-^lj c4jaJil j JUl&dl UUjaJj JUai^l oiA v-L.S/1 p-JhUll "^i^Li-l 

ol_^l*il 3 Jyf jj^ " ^Jlypj ^isJi ^jj-i U .UjjjkJ iil^Jtl J^Uil jl 

U — , t a*)aiSll ooa ^>; SU- Sjji j Jj^| otAsJl J^l ^jJL* "JL^U-I 
x_^o^j cJbH fUiili yikll £ij-Jl pLrf frlfdlj jJliLlj oU^Uii ^*4 -^ 

^ — *>^l 5 — <JiJl (« — j*-/^ ^ — ''j^J cJliJl s-Jr\ iSj-kj .OjjjkiZ ■■j I.I^. 

:4rtjj^. Ui*&\ ^Udl aUpjj t JbJbLl ^UiU ^ilil ^ij^Jl Jl J-v^jiJl lA^U 
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Object-Oriented (OOD) oL_JU£U a*-£\ ^jjadl \^^S f^-^lj J*UJl 

Computer-Aided vj — -<lJ-l S^pI — ^, ol ^j>Jl iu»UiAj cDevelopment 

Information c->\ — *jl*il 3 *>Ju* ^c^j ^Software Engineering(CASE) 

olpjj — .5*11 3jbl «_JL«il 4-^jIJj ju>-i/l ?. j>rl l^i» jcf^j •^-AjJ'j Engineering 

Ojj all Sij^rl jajU^« (^^*- , ^ :, i*-^ coU^lnil AaJjijI -LuiiT 4*jIiaj Ja-Jas 1 <j ^jJ^J 

, "jS^jT ^j jPV aSLj t<UjJbi* SaISJoj 

Dj ^jJb ,j jJlJ\ f.\y£}\ LjtAij c_jli$3l IJLa OpL«j 01 J^T >lii-l <jj 

,4jjJb>J.I UliJbLfj 4^UM_) Sjjli^l oL^^l*!! 



jJjJl J,j <&lj 



OlAjJ ill wLP jji JUit jjsS'JiJl 
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j, )»1 L*-Jly_*-I bjj . U^J l«ijajlj ob^bdl fUi^l ab jj 

oil jjj tL^iprUGj t ^u«>ij LaLJLj? cbl l5_jXa^» xij ijA IfixX -ylj clA A^jtAll 

Ja.. „..W>- ic->Ujl*ll 4*Jajl ^^k^ *WaIjj '^-bj&y oljjijoi ^jj^j"j L^vJlij ,^>j 

J ijv sl*-yi *J*1 J-^i* J^-^ V"^' 1 ' '*■* yJ'J'**) c^uiajMl 0*U -Uitf j (»^*-^Jj 

:U*>j e-U ^_jkJl 4-L-P 

L^iilj flJbv; ^1 <J>f-j itjlpUJl j S^l jy„U« jij tU^^k" oUk*j 
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aL-J^J ja flJi \^ajtt> ikjy oUjSC* &ja£ 8ilP j»0aJ\j a-sA2jj .^j^j 

Cj\y^ — A j ilj »1 ^ OjSo ^Uii c^li tfUaJl OJLfe iblp Ojf>^ 4~jw &iJs> jj 

/*l JiJ j, fc 'LpLvfiJl %SjJij\j> ,(jut» fjPjP JfJL>xli Lit* J-^LiL ^J-^J O'kl^arlj 

tl »j>pj ^Jj *' iljilj o^lj Sjb^lj JUjJI I^j SOjJLp c 'Uj^lo <ti J* 1 ^ 

^ wxjjllj (-J^lkJl ^ OjSo fUaJ Usyl AjwUrlj .^jjjall oWlAl ^kJl t_>04 

Jj l^ LaUj jitj £Jl ilJLp'y l** J^Lij -^Jl <pydl JjL"_jJIj v^j^' ^jhbilj 

tul — ;1»jJI 3 — JiJI U -W2Ajj : Business Systems JUp*ifl Xoiail - 
-ol mU- iij ^-«JUaj») JLwp^I c^Ujiu (Jubi j ajjUtI 

j S;>J_j£ t_JlJUs>l J-a^O ^JiiNI 0^ rt-^J (L*J2^J V'J^*' ^-''j^i 
aJ ft f-~"Z> d Jj»^y\ j£s. Lo-S' .(J^vJl (-UaiU Vo^J 1 ^JaJNl 

ol — ;LJI Sjbl — . piAj : Information Systems OUjlali LJail - 

ca}L_p| l< Jl jLidl JUp^I 3jiJ| jj^ JUpUl oU^Ull jjsyj 

OU_, *-^lj ilj ifyl -j " ol — »^Uil 3 Jijf 0j — £o*j 

I jw JpI iJ jv^bJl o.ift JS'j coULJlj Technology cjLiixJlj 

liJJijj .4Ah*dl JajJI S^ul Ji-**^ A/ij^ CjI« .rjLtilj lj\^\ >MjjA 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jV—Jl Ol JjSil jf j-^\ wJl <y £&>*£ " ajI System f liaJl iJ>yo 

j\ oLJj^il -^ ^pj*j^ ,j> 0j5o t^( tSxbi A^y> aJ^La fUadJ u 
L_JIp ,iJUi5~j . Subsystems V> k-^ 1 ^j>^ J^ Q^b r*^ 

?.}—*■ ,y> L^-iJ AjJSCll oy> t^JjJl *L«Sxl -^ 0^1| L*Ua! A^Ur-l 
■j * l& j ?r UjjJb j>^J ,/~Jl 4*>bM y>j ^1 flku j^ OjX* _}l 

.AJjjdl J J,UJl jy-jLtsil fUaJ y.j ■^fl ^ — k; 

01 I C.J CfUaJl <-3o* JjJb^J U* J»*AJ Jj J-*oa^ ■} Jkw J^-JUj 

01 s *i /'I laill O^i UJi_J U>jt Uj^Jj" v_JUa^ ^^ J*^ S^ 1 

U * jJu£ *^j j ci_>JU 0jJL< fUiJ JU-ji ^ (-£1 t^* 1 ^«X» fllodJ a 
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.O.X^ 44j jli,! j J-4JCJ Uji O^rjj f>L)iJl (1)U li5Cij tfeJl 

5 «l*Jl System Characteristics cS-^l jl ^U^-l J^ Lf ^ui^J 

.(1.1 j£jJl >JI) :^U1 _pJl J^ l^^U; o^gA? r^ 




flixJU JUL-ty joJWrf-l (1.1) j£i> 
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jjj JSCio io^ «_iU*I } <_>.ia fOaJ J<J : Goal *3aA» -1.2 

^ ^■■ r ,.l ^ l»hj c_J^I *-i«j" 4*^U-I i-SJUfc tAl»i c^OaJl <b ^ 01 v_-^ 

.liJUi yS- j\ pljX« jl s.Us>l jl (ju^JU-g-* 

: System Environment f&iJl &j —2.2 

f LjiJl il^J - j j— *JJ j^ Hj fUiJl ij^- £jl^ Si_p-jil J*lj*il 4P .^4 

: System Boundary ^VlauJ* ij^?- -3.2 

U ft r-jl ^ *i> L« JSo CfUaJl CjUj^» a*?- jt-siy c^lll jlls^l jjn 

jLkl >b Jbrji L. JTj .1^ J^y ^1 fcJl Jl Ji f Uadl Jl ^ N >^l 

Subsystems :2-Pyilt jjadl jf OUj&l -4.2 

j«\ )iJ JS" fjij C^UPyLlI JoJl jl oUjS3.l -^ iJLP -yr^UaJl 0jf>O 

Jx_J J j .j»UsdLI 4>>L*JI 3jLi? ,jjl /-* y. y* d)jSj oidi^ 4jLJs>j flil-j l)jS\j« jl i^ J* 

J Jrl ?0iJlj cl^^j UJ ^LyJ.1 Flows oUiJ^dl JtA^ -y U* V\y^ <JiJ^I 

Oj^J c^l -Minimal ^j^j: U Jsf oUkuJl oJLe> <ci Oj^J ^JUl ;»UajJl di!i y& 
ia ilj^il iJ p Oj !xj I *JtiP jUiLij cL*«J 5 j^ \^kxJ\ oli A7l)jSC« 
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H — Sj .System Structure ^OaHi j£-4 i^-^i ^ fOaJl oUyC« iO^j 

:Feedback l~£d\ 4jJl«sJI -5.2 

<_iJij j\ 3—JT Jl ^ «£dl 3jA^I oliLj jiJJ fUaJl jfijj 01 v£ 

.UaJl pb^l £j\ iLJl oJ ft (jXj j tfUaJl fbl Ja^> l y» I^uSk*^ pJ>v>Jl 

: Control Mechanism jth&tsJl 5Jl -6.2 
j\ jJI^-j i>j idl <_iU ftSlI £ • (("OajdJ *J*iJl oU-jAil) V"^ ! %^* 

SJI JwlP jjjU* <_~^4 JuJaiSll (jLjiyi? t ^C Ail Jl SjLi^l j^4 Ija^J 
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_Q^J 



Physical (3 j^U ) 4*J? idarf J,l (JiJl Oc^H r^lkJl S*Js> -<_j 

fcUL» daJJ tLftjvPj OL^J^I rt— ^f_J OjJlJaJlj ^Cwailj SjLcJlS' 

J j .3 jUsJl jf a^pUi*-^! (JaJlS' Conceptual IJjia-* jl 

.^JdUi.1 JiJl y* 9 ji)l IJLA J.I oUjLtl.1 2Lji;l 

p 

j\ Ig «•■■/•■ 3 SjJflJ I aij 4*JaJ^I iju^aj :*liai)l AisO A&ije - >r 

a — IUl^ <&l *. w ■_/ Natural Systems k*~k Xoiail Jl UjOv^ 

5^ ^jd\ g <^j^ij (jij53i fUaJij v^>j^i s^sCJij cutis' J,Uj"j 

.IftjyPj 4;dj^uU~| cL«jLtll A^JaJlj 

cJoJl «jui*aJ *j$\ jU«il y>j :^J JLrji yjJt &**^ ^^aJl A5tAp -a 

jj cL$__i o^-jj j^Jl a&Jl <j yj,. Nj ybfe N i^l Closed System tfl*» • 
•^_)l oULJl \j>A> ^^A LfLibj LJ^-b fUaJl IJU *5^Jl OjS^j aJU-I oJu» 

cW — ^ -j * l$-» i j^r jil ^iJl £• J*^ c^l .Open System b-jsi» • 
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3 Jail ,Ji j^xj" j £Lc ^UidJ JfcLJl ijijydl ?j-> J$ : UiJjXi 1.3 

^ — II Q\ ,rM\j oULJlj oUUjJIj JiljiSlI apja^ lu&Li ioj^U-l oU^Uil 
: £*. lA*j . j»i kpUl OUjUb !j&$S J *ljOil JLjjaJ bw J^Ubs 
a^j^JI oUjLJ.1 jjijj" Jl a^j^U-l ol^Uil ^UaJ i_3jl$_> : Goal <-JJJ>\ • 

. 2jLb*i,l oUlilll j JajJI Ojii|j pz~*d 

aja ij^l ^ Ajjj^U-l cjUjLJ.1 iJaJl J-o-i^ : Boundary ij^U-l • 

lg r4 ..l n .j lq *if£j U^SJ J l*jil*r« ^y) olil_Jl JsUJIj <il*li.1 CjLLjJIj 

■^ ll a -V»-A l ^ a^^uU-l c^UjLJ.1 ^JaJl aij : Environment ^Jl • 

U & J IjjiS" Lp-b^^i-u -^Jl c Organization Idai* ^J>j -Uaijj 

t a^Ui j| ( 2ua^j>- ) Vj ^^ ^j-" *%*> jf ^-«->» ji ^_r* ^ ' v 1 ^ 1 

: 2JUI oUli 
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: ^ hp*}\ OUjLdl fllaJ Ci^u : otij&l 2.3 
Juki ^U^Ij *ljOilj u^Jb^Al J-ii Ua> : People al^SM . 

•^_Jl *k^lj oljti-l 4Pj*^ U -Wiaj j : Processes OLU*Jl 

,1 oU*ll j o^-dlj A^idl ^j : Technology M^ • 



4/i 



li 



. Uj^pj oL£j>Jlj o^Uttl 5 _>^-lj JJL-j dAJiS'j ^>il 
f Lj* J_~* ^1 -f j& c£\ f UM Silil ^j : Data oUUl . 

( Internal and external Transactions 3 — Ji^l CJ^J lM^ t 21 

.^U-l oUjUl fUai oUj^i bj^j Uaja-i ^Ul (2.1)"j5LiJl u^.J 

j,A\ M 



J.J* 1 




Oj-ilM OUjJUU ^JaJ a^uSl OUj&l :(2.1) J^La 
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: 3jj-*iU-I OlajJUil fllaj &j 3.3 

^_4h Of ^ dUi J^U ^j . ,^111 c-JjxJl j, j^.blt jCsJ^ j^J-b 

Sjbl f I — .1 U*^jj t Aia^uJ,! jf akja^il objxJ.1 ^ iLUiJl *bty .■jI,^,,. 

(, -C-dl gj Ua^LvJ Exceptional reports cjULai^b ^UL" JSCio JLjaill 

(3.1) JSl— -iJl ^^.j . S^ll olJlA^I aUb lilwj.1 oLLJl jw Ja^j, 
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^S" -r- yJu* (^a^aLL* j»UaJ aft "tjjjjuLA-l ob>^Ld.l ?Uii 01 wX>^ |jS\_ft« 



a JkxJi ^slil fUiJl : ajlJI ^ oULJl Js- J-^4j (3.1) J^JuJl J o^ _>* 

0f.L_^]b 5 JajJ.1 <-J>U ftl JjA^ j»U> J^HJ Oljl^l.ili^lj oLLjJI ju^J 

«Ljj*u\^-1 OUjJUll loJaJi ^jjJoJ XJUp .4 

r»j-Hj CjL«j1*-° <L»Jflj| pill ^1 4*jj*uLi-l C->lxjl*ll *J2J jijJ^J 3-J-4-P <— 5JU& 



<L_ 



_»xL>il ,p-l_/* it- 1 ^ \^yj\>\ oL»jl*J.l A^JaJl jij&J V^ 1 .y>v 9 "M 



^ — »_j Jl — =M f UaJl ^-.Iji lA^ ^ : Analysis J-k*^ 3L»-y» • 

User fJb« — Jil ol — ^-L^ J_jO>^ J_ J»Jl 3 j l»p ^ — ^"j 
. fUiJl ^ A*5jip jl ^b^i~J.I ^J^ U iJwai (^1 Requirements 
(•I — UJ Ji*^l p^v^ll iUil li*^ |v^jj : Design *-wisM Hry* • 

J-s^jJl f c^iil (tjo.^ll JLw U^ piij : Building *A«Jl ^y • 

oj ft jj^-s^ >A3j . J-**U -jftU- fUaJ Jl 4Lj^jt 3JLLJI 3b~^il tj <lJ| 



tf* 
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|, ~m -^Jl oljJaiU ^y JJLP ja a*>Uf Sj^S" iil d/5Wl Js-ljil i_ftJtej 

•j » J — j-Aj«JI *LUii: »a)I SjaJuJ ill a i^ ^LJiJl i^J^Tm . fl$-«j 4Jo*iJl J,] Lfejj^Aj 

rt — jjA-v^Jij J *i=»x^Ji V-*^ ^JJ^ ^J • (t-s^-^J Js^"^ ^J^J Vs^* - ^ 

(3 >Apl kaJ oJjwl>r CULiaJj i_*JLj| CJj^&j AjjvsUI oljiuJl Jt^- {H.j*» /P*--"^ 

•. A JjJjJI CJj4JS> lilJJj ^x^lij . LgXprLjIj l^ij*- o^IjJj jJjJaJl *Ul»-P flj^ 

cjULJI jio; vuLklasxAi' cjULJI >^pIj5_) oLLjJI 4^-JLc J i*a>c^J.I cjIj^^I 
? . i <=■> ■ - c. oL^jiJl 3^JLLftj cjUj1*1I 3*jJUa_j Prototyping ^mj^^I ^-iUJlj 

l^l__w)ljJb /«iJLw< jj jiW"ll 4-Lud 5ubwb>r OL*t£L* CJ j^lb 1*5 . Ift jvP j t_-)_j^L*-l 

. t_jbS3l IJLft ^ 4^JsLSj| JjyrflJl j Uju?- LgJp (_>ydlj 

l ^__bf CjUjLJ.1 4*JaJl ^'Ua^-I Jl ^U^b rt-sAi J^lSsla _^j jJsj Jjy <b j'^i 
(4.1) 1 ^ " ll (j^Jj . i^ut»** j\ f-\jJu> /y> pljaJl /y /jj^liiU^xJj •Ulytll oliill 

Development j—jjJaJl j>J» Lgj«» OjL>vj 01 i_~£ ^1 c^l^r\j <uL*Jl oi* 41j 

: ^j e-jj-Dail ^liiJt fLJ team 



MANAGEMENT 



f \laJl jjjki i_J^ 



User requirement 





U$cr Manual 

jijfasJl U**J ^t JabAll (4.1) j£* 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J *^J"j cl 6LLwP *bl ui — «^ j fl laJl j»-*l~o 01 u^yill 

* ^ *J) j^smj : Users (*UiJi <>« (ji-V*^' j' Oy»>A?x£~dl (<_-> 

jl iJU-^ •y* IjJLaI*~j j\ j»UiJl l^«Jj>t^«J 01 ,J-<>-^ (ji-^1 ■5lj»^ll 

. p { U P 4j jjlj 

Ol — s^r^J <^- ) ' 'Lj J aj olS^Jlj "Lays 5 -^^rlj <Ljj^L>- Olj^^ 

OU-^Ull ajail n^wifj JJL^ JLtfj «3lJUbf .5 
.g. — Ij ijj^U- cjL»jI«^ AAjiJl f Uj Jl ^ ;.<> ./?7ilj LUxdl <uL_p i_iJLA 

: aJuJl o^U-l J aJajJI oJLa Jl ^?rbi-| Ujjj . luJiuU «:>Jt£ cub>rL£>-l 
3 — il£j ) Lw.L* jjp <d*4 JU-I oL.jLJ.1 ^UiJ J j5"Li^ ■>_$>•_} • 

k. \k* V-C . ( LftjJ^J OUjinil j ^yiftj — ^jjbj Olfl^rl — «JU 

. J*lT JSCJUj -dlJLlu-l jf i JU-I j-UaJl J Oljjjj nljsri* 

ui-«^ j c->L^l*il ^lir ^\j^z^>\ l#>«-x> (Vll ^y^l -^ ibUi^l • 
J-^ jl v^> Sibj jl *bty {&*£ 004 JU-I f Uadl 6y-^ • 
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ol 4jl*il iJaJl ttoO^ J *J»L«; 61 j^, oOjJL* oLi£ jjfk • 

jl i 5 JaJ^II aJjs dUr/ ^w^ jl aiKJl JJLu j ApUJj 2UU-I 

4 — ^ ol »ji>c« j/jyd LLp kjbl ol^*- y jl oUJkJ j i: h ' • 

. ( UjtPj |^f«> ill 3L?- — tju^wijll AlJb — 

iJLwdl oLL*Jl cbSl Better Capabilities Jjail OUI&I jijj . 

: Better Control <pai» ^5^ jiy . 
. <dlp <*Jj oLLjJI ;L4l 

. OLL«jO| (j a J?£ 4*«UtwL*Jl - 



A i 
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Converted bv Tiff Combine - fno stamps are applied bv reqistered version 



Improve Communication OL-^Ul jiajj C/ilUflrtM Cjy*£ 



. UiAl J J^JI ^\ja ^JlL^ Oh 



Oujl" ■■ ml 



i c> _^, o^&J l^i j^Udlj olJL*ll <JJt& jM^ 



. Sj^l 



u — •-"O 




^hiJi 






\ /.a-.W * |Jb*I 



-,1 L^>ji £ II oUlS^I <y dUi> j^pj o^-A 1 1 4 



: ^j u j — ^ 

. oWL^I dlft 21J1J Ia )^JI oLUJl 5 oW ^\ « .»^j 

^ J^tlLJ f cNjI Ufcy* ^ ^'^ *>V^ Jj^-1 J^J *«rly 

. Sjjiil pbty j^U* .Jj Uj *^Ia1! ^Uadl U*j f UaJl JlJjJ 



OU^Ldl ioJajf ^,o,/?7j (JlOl c-JjJL»^i .6 



* g^ 4 >^ Vr"^ 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



5 ..< > i -> . d lj ^Osxi^il oU-Lx>-l iJ; 14 juaSjj : Effectiveness 5JUa)i • 

. fc-LAl ijljJJ Ji^l flJbu«,VI ^"j : Efficiency Ss-Ui&l . 

Lg_U4 gJl oUl^NI ^ l*j jjs c^l : Usability pl.bts-**!fl ttj$*> . 

<-*jj — Jail i-ilse. c3 J**Jl J^ S^JLSil U wWiij : Reliability Mj*^ 1 • 

c^ — jjjdl J I ?o! IJlfCl ,^Jj : Maintainability &L*aJl aJj£*t . 

3 — Jaj^ll f i-o-s^j'j Jt^J Structured approach J^-Al l-j^^I ^ 

. ^Lgll oOa xirJ Systematic way ^Ji^ aIi^ yjj i^iJlj 

< 8 1 .1 ^ <£-, — $ yJl *Jajty jl Decomposition J^LSdl ^*«ij (1 



^•A^clt^O 



aS ft 4. 



J-jcsi AJlijC Jl |-UajJl ^j^i" OJ . AJj4- ^Sl ^JauS/l jl j5"Liil 

Top-down approach Ji— utyl j£ ^Sll ja J^-*- 8 fl^t«-*>l (2 

( a^—L^I 4 iilk, ) AJUjC : JSCT ^UiJl Jl U-LiJl 5 J )V,H 

J S" ) OjSC* JT J^_j 3^ulji f cLgJLo UJ i2jjj •vJl c>l»!5l«Jlj 
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y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 




J ^- ■■■j j c li> 3Jj£ll ^yiil iJijLIs'jJI Jl V"sO : * J »J* , J J^" (t-s*"*^ 

{.L-JaJl J-s-J Graphic methods WlsAil AjUl JjIaJl f lJWsa-i» (3 

I 01 ?^/>\ji\ y^ . (jLsiajjJ J>-5o <xJSLa OL-jj 4jUj>^«j 

i ^ «^ - (^li ^1 (Zj\j>j1A\j oULJl *^ J-Prt^J (3*Jjs)t f lJbx£»*>l (4 

Jl Jl aiNl J J J JJLlJlj ^orl^l ^Lp J4— »j |Jiu i^JjL^h 

. jjjiiJl A^L-P j A-lLdi 3 U-^l 

lIr ^. aJ ~Lu fUJl jOl «-»jL.ty ^.h-i : jJ^^Jlj a«p»jl» (5 

. 5 ijlWl oLLjJI JLL7 3ij>- ^ oSTbU jJjuJIj ajc^IJ.,1 oLLp 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.. J?o <^>\A-\ 4iiJ^I j flgil JS" jl (j^j 3jU 4*JaJ^I Jlii j'jii 



eO ft «L 



•^-^ J r £. JUiJlj jJ^Jl OjUxll J^U ja dili p. Of s-^J .oUrL^i 

01 NJ t p ^-vaJlj JJ*^' oLILp ^^ f-jii JlsM Otf" ^lil j 

Lai> yi- ol4^l Ji Oil toijJrl oLlJal* (V^J tUUjaJj 4i>dJ-l 4*)i;^l AiJ 
4__jLJ5>j5^ 5___<JaJ yl ,»_<wi» ?t-Uav^ ^iJbnX^I Jjlji j .rt~«-*axJl j-P J^L^I 4jL1pj 

jl—^jJ of t ^jj. ^ 4i.aJ-l a^ti^l f-w^j JJ^ <uL_p 0U f I* J^h j> • *1aiw. 
l \g_^y*ll ^y^vailj ur^l o* l- 5 ^ p-^-j oL»jLJ,l «uliJI t) t-Sjlio^J jj — ^ 

p JoJ — JT ^J- jvJaJ — 4wl£j 4JL. jjk; — <UP^ j^) ^^ oli-JaJ J 

oLU J^-ly olSLi — oUUl OpIjS ) eiJbi o^b£ jj t( Iaj&pj yU^-l 
. (USUj olj*»tyj j^l Jk> J^ll <3>Jl ijajf - oM*idl JaJUjJl iJaji - 

I Jli l^^./i7j ajiity JJ^ U^ u-j^i ^^ '•** 0>J !>Jj 

:^j oJ-l r ,.,^U jf JlsM j >>5 01 «_£ gJl ^U^l pJ»t Ji U-i ^M^ 
. ^^1 ^ JUill J,Udl Jp SjO^lj J*JI ^ - 
. a^U^LjiJIj OjUJIj AjiLil - 

. ojUij j^ ^^i jM J* oj^i\ - 

,U jo^l ^5j j^io oJLpr <!._>, jl&ty ^y> ^ ojOaH - 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J — ^y ^ — s*- ^ — -»Ldl J^Jl s-^'—b ol J^ jW^ 1 ^jjjw=> - 

£—*£- 1 — «li i_ ^LJ Swb-lj obi jb-y ^j c oljiS/l oI^^jup 

.ilUJj tfU-La-lj oaljifj -u^j Aij> £j^. JSCU i^jLiJil 

dJ— liS'j £2J> JSO 4*JoJl IjiJl £j%.ft&A\ ^S> vjyy 01 Jl^l 

oj — 4 5 — aLcdl ol — »jLJ.I ^ — [p Jj^i^JJ -te-ji ^i tJyu 01 
. UjjPj jajwXJrl Vj^-I cjLu^^JuJI j SJbJbLl i_JL^I_j 

{. Ji~> ^ v*i JJLil OS/ IjiaJ Ji^l £• J^UJI ^ 0U7I - 

. V*^ u-Jj aI>^II J-* l***!* gJl 

3 Jij ill |t «-s^«J JisS- JaP tju^jj 4SIJ2J ^li» ^Jj UJ ijjj Ijj^lj 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



5^JaJ*^l rt-»-vfl-«j JJb^ 4aJs>j lJu<»j 49Uoj 



.Sa_jJbLl ^JaJ^L. :ukdl oUkUj JU-I fUaJb Jtfkil oU^Uil JJ^j ^^4 

3__j?"^Jl jjjl 2l)l Jt^ ^ -j « rt-**^dl CjLL^Ij^ J^l f-^ij. oUj^sr kJ\aJ\ 

■ -. I -l -gj ^3_^il ilJLPJj oJUJbM A^JaJ^I jl^-lj 4*7^ (J^ 1 '-^AiJ '(J '^Vj 



. ^-jtfil JbJbLl ^ UaJl 

A JaJ^I JbrJLJ (.Sj^l J^V" ^^J *uA5Lil oUaJaaJ.1 flJb^ol - 

. SJbJbLlj aJU-l 
jujJpI f UaJl Jiflji dAJiSj ijljllj cJ^L <iLd»l ol^oiJl x^j - 
. Jb^l Jji^JJ ijijilj *il£jl J^Ui r UJl - 

. SJLvaJl 4Jj^—_j Si^-I C-wj3- ^ C-»L_^aJl j^jA? - 



: f i«il 



26 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



. OljjJcJl <}*Ij-«J <iUvaJl c-»LUp ^jip t-JI^-iNl - 
. oL»jjU1I <L»JqjI jjj)axJ *L*jL5 juUw«j oLi^o!** JjJ^ - 



jljL^ilj oljjiLl 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



i ^fiJi\ihJ 



? lilijSC* f^lj ^J^^-' oUjjUII A-Jiil t-J^ —3 

<Ujj wuU-l oUjLtil ijijf ^j^W CJ^dl J>-ljll ^j^lj i-^P -5 

? cjUjLJ.1 iojail j.j^ 3*Lp J "&"jLiAl cjL^-Ij 

zj\ — *^l*il 3 <Jiil * .+ ^7") j J^l^d (J^jAl «_j^Lj^I t-^I — o 

? l^kr. of s-^ gJl eJjUilj oljl^ilj 
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Ajst« w»X)L; U — J 3 pyl*j Owl jwlP Ol jlo-P J^b 1 - jV* (*^1 a^* -^^ (t-^J 

ol — ijfli* Ja~of •_-« jy*i jjnj (Clerical works -W^ JU^^Ij o^pi Sjj^oil 

oJ ft pbl a-Sj^-j 5ii (^ (jjz>}\ J-**^ Sij^-j 35^ Jw^J o~~ tSjb^l J**!l 

Transaction Processing c»LL*Jl aJrU/> <*JaJl jj^hjj .ajsu^l S^jSAI oLLjJI 
•j—- Office Automation Systems (OAS) v Jl ^ il ^ ajiilj Systems (TPS) 

J Jj- ** LjjlJI oby~il ^i» .ajjlii* oUjOj ^j JU^SlI -^ £_>JI U* 
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Io£aj ilJUuu ^Sll C^^Sdil £. J^U^i ^a*-^! Sjjli^l oljjl^il Ul 

j U-y ^1 j jUudl 4iJlj o^-SAl SiLp £U* c^iJl LUJl Sjb^l c5>~^ ^ 

e j & p j d lj )aJj .4 , olaAt SjbJ obj: — ~» i_a1££ J oLpUJtIj :>I^NI 

oL Jail «_ilst (J 4jjb^! oU-Lt-^l <JbJ ^jtAJl oU^Uil jji^J ^.o^a^II 

b&UjSCj \^oj\^>j} UtjcW lJjJi CJlLjjkJl f- \y\ pJ*y \s~jJZ> ^J>Ju f t^jjj*uU-l 

.iftladl J &jj-*iU~I OU ,1)1*11 ijaif UL^fiS -2 
■ a <*JaJLll v_JJU=>_j a-P.5 J,l (J^i L_ji U^-il L5~ oUjUil ijajl t_J-li 

Functional units V»^^l oUUiJl ^ apj^ ,y SiU> OaAl OjSo" 

jl jpI j— Su: 5* — i*i .3 Jiudl aiiij tf iO^ * j^- *bb Lf^. J5* ^ ^Jl 
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. I *>ji^j hj£^\ *Jj\\j oLi^/iJullj i^l^lj r^j^lj Jjj-^J' Cj 'j'- i i 

:©Liit (1.2) JSdJl J ^ y> IS LgiUftl jJii j (3*iJi>jJl 





guii Sjb^i 




4 








^ 
















gUJil ojbl 


^ 






^ 










O^l 




jj^sii Sjb] 


^ 






^ 


Sjfljbjll 










ajai Sjb^i 


^ 






^ 














ajjjsji ijijit Sjbi 


^ 






^ 











aJxuJJ ;upUt oujUi ji>r a-^U-i c»u ^Mi Uuf (1.2) JSCa 



aij oL— Jadl (J 4*-b^uJi,l 4jjj*jU-I CjUjLJI 4»JiJl cijW*J t j> j: . 
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:(2.2 J£i >l) : jUit ^| jp ^^^| 



(ES) Sjb*-i l^iVi • 




■'^ & b l ^j^ ^d Ztr ^jiJiji 



(DSS) Ol -jtyfll ^ ^i . 
(MIS) hjity OUjUl ajjii , 



ol^i ai-bu tps uul • 



: Transaction Processing Systems <TPS) OLJL*It ^-u. JU&f . 
Management Information Systems(MIS) hJ^S objUt JL*U . 
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:Decision Support Systems (DSS) Oijlylt p*$ Uaj\ • 
I J £*ll o!)o^idl U- cj^l j^p Jill jjij-^ j» j^j 4jjj-uuL>- oL*jl*/» <*JiJl (c^j 

Executive Information(EIS) O j . ^flrJ l s-ljJ — ll ol*jl*/» iJiul • 

■ Systems 

j 5 " ."j tS^Jali.! (j Li*Jl SjbNI rt-PjU <Qs>ry> 2_uj^uL>- Cjbijln.4 ^JaJl ^Aj 
.2^J| SiJbM jjP _}l O-SU^I <U£ ^Jl <-^bj l-^r O^idl 'oijIyaJl rt-Pi ^^Lp 

: Office Automation Systems (OAS) «-Jt&l fcfif aJasf • 

^ < 2 m^ H JU-P^I rt-PJll 2_,JuAJ^J.I S^jj^bM oLi^aJl ,y> "*S>yj£; ^j 

4___*JaJ^I aJu& j*jjj .Uj>Pj Jjl-k* •il-^ij CJ^Ut^JJ tfJL^j (•-'■"'Jj ^Lt 



.^Jidl obji*~» (Jik£ J J-»-*Jl cjIpja^ rt-pJJ 2-1pUj" cj^Uoj"! 2jlu 

:Expert Systems (ES) Sju^-I 1&H\ • 

2 i j.A oV^r <J3 Oljljiil il£l 2j^p rt^Jl) ^JLAi^J SjjLJU^I 4*)iJl a>j 

: Jl IfLww jSoe a^jj-rfU-l oUjJUll lo&i (*j>o- <-~*£ (i_j 
j pJbuJi ^jJl jijJ lilji^l J-*P ^wO 5-jj-*»b- Ob»jk» 4jajl • 

^b- _jl oJ >-lj J^p *i^ JtA^- -y tuy^^-J.! ^ 1^ JJS iOp jl 

_..«•.. (VU^I fJb^J.1 Jj ^ a^JiJ^! aJLft Jiu jJ^jjaJ j^i Ulpj -t,^^ 

A iLJl JLpIjS Sjbl S.JiJlS' 2ij^»i,| Aj^jjJl oljiSl! fLb^>.b ^yu i±^>- 

j^^l 4 "U-l~>-l <Jj V^ ^ 4*Jijf *bJ LfejjP jl ajj^^J^l JjljJrl jl 
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.<! Juj^Ul jijUJl ^Plisj 

(3 \ju> jt-iU^pl .la .7y~ (jJ^iJl (j±*J&*l**S\ -y jjl'S" iwbj *_PJlll 4aJ2j^1 oJlA i «J 

<j (ju^ jA US' (_5j^'jil i_j j^bM |JU& Jajy 3-iy^ 1 olJa£ JtA^- -y* L^** 

raliif (3.2) JS^uJl 



2J**ak* 



l,>*ak# 



tf j*> s-»>-i*- 



B out) 3op\S 




NJ**^ 



.oU.il (4.2) j£iJl $ 0!^ y L*^ 's-***-"' J^~' *^* uy oU^Liil 
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( u~olj?- 3^Jli ) jMJbts*J.I iJUew 3^j*til?- OUjLw ^Ifcu (4.2) J^-5» 



J ^& ^-PJb o^Lp j»_^Sj {J\ ^Jb^d.1 3xUl4 ijaj yl dwU d\i a^WIjj 

' * t * * y \ 

J *aill ^ \ijZt\ \jS JjyOl ia* p-v«ij «ji jW ^4*^ f J^ J*^ t*U* uiJr^ 

oJ ft J _ j ^ J IP j-^^l s-£j .fUaiU uu-J^I tJwOAlwJil (j^o liUi^) 

3 jLJ- a — «j^Jl Privacy 3*^j-tf£-l j*iy l>* Oii^j Ca? j*° y ^ ^^ *' 
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jl oULJl p- L^ *Js> (l)U_siaJ Security f&iU io^LJlj kUJ-l olely>rl j^y 

3_1pI»j SjiU^' jiTl J*P 4£j Jj^bJ a^JUdl JajL-jJl *LbVwl jjIp OjIjI* jCjUj 

*_s>£ll ol J53b Jl ^1 U^U ^ j^j ti->- .JtfJbwdl J^Jl oIp^£ 

«. XjL UT .LfcjjPj aS~j>i£\ jj*ai\j A-JLjJl JlSLi ylj f^^lj j^aJlj <t»,jjaj.| j 

. Lax**AI (j <Lj«^L>-I cjL» ftjLnJ.1 *L»j2Jl jijhj (»L«I 4x**)lj c3L»l 

Transaction Processing Systems (TPS) oLJU*Jl aJtU« Uail -3 

;4*JiJ.I cjLLju <SLcdl <j^>ULJ| ^-Uj:. ryu ^jj^xb- oU^*^ 4xjij| j* 

a jL_fc 4^U}j ioUjLc* Jl l$Lyi ^ 1$jjj£j l^JOJj Lgj^ J^ -y» dJLIij 

J^_Aj 4jajS/l ad* J*l*Sj tL^>rjUj iojidl J^-b l^u» ^JUa^^JJ oUjLJ.1 

ji-JiTj Lg i,a^j l«Jl oLiUl JU^^ r ^j cu^ oUUl Sopli £. ^L 

3 — ik>J.I ol *-l*>-Nl 4J1J jjjLSJj olOUi~»l J^Jio l^l^lj I^pU-^uI 

:^JbJl i~~Jj\ ^LglL, TPS aJLfe oLU*Jl a^U* JUjai! f ji" fU J^j 
aJaAl J^ju sauJi oli v^j^-lj V^UJI 0LLJ1 <jP :ouUl £^(1 

oi_;iJi £__» i^u^ij Uu^ij i^s^ 0ULJ1 oJU a>«^> -^ asiJi 

,ol!LJl SOpIS Jl Ul^ol Jj aij^jil 
:'M\ oLLJl J^ij IjUj : Manipulation oUUl JjlJLf(2 

• Classification iJiji^l • 
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.Sorting j^aJI • 

. CalculationvU^xs-VI • 

• Summarizing ^j^JJl • 

.^-Ull oLL-p {y> Lftjjpj • 

>c — ^ ^p ^jLyftJu oULj S^Lp rt-vaJ jvJl oULJl SjlpU J OttLJl jjj£ (3 

jijl — £? -j « Aiiwdl tul^-j^il £&! ^ IJLaj roUjJUll f \*-j**>l (4 

: JUl ^xJl ^ oLLmJl 3Jt-bw idaif j^'Ufl^ ^1 Jj UJ j*.jj Ij^Ij 

ila pIj i, w»L^lT ^JiJ.1 <j iu*>Lt>Sn oUUjJI *.bl i*-»jJ- i$3r>* • 

a ^-Lxj ilj ll fih*»\j ^IjAll ^IjI jI-W»[j l)j jp'Ji.l 3£"j>- *j15j_j jjjIjaJI 

a a 1-tH ol jLuJl JLLsJ 44Uui« oU^I ^jl^^i^j oUidl *^- ON 1^ 

.LftjyPj -jjLjjJl oLlU ^bL-Uxj oUjIjil ■ilJLplj 0;jiJs>_jil OjJ-ij V*^ 

^jL-i" >jjj cUidl (V_> *kwL Ukdl iJL^iaJl OULJl £• J^UsJ • 
OLj jLc» ) lj4?lil (IjIiJ^-^Ij 31UJ.I tuU_yL.il «^ (<^j J^-H J^^ 5 * 

.XjLi^J.1 CjUSjJI <Jy- C->b»ji>o« yjJ Nj c(Ajtsjb" 
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\j-Joj dl — li_j oljl^iil il^lj Cjy£l5l\ J-UJ 5ijJbt olil^l yy • 

cjUioJl aJ-U^ 5i,^s jij jl cOn-Line Processing S^S-LAl aJ-Uil 4JLJ3 jij 

L>j— J* -r ^ ^^ J^" S^Lil <^Uil 01 -y (t-pjbj .Batch Processing 

t5_^.j_jOJl 5 — *J^\ oli CjI jLjJI aj~b„ ijajf ,j^*j ^j *iplij SsiUS". 

Ojj — =^1 i^prj ij^Jl oL*_/Jl oijJ^j j _pr^lj s-JljJI tJjJuS' iU elT 

: Decision Support Systems (DSS) CjIjI^SJI +£■* iuJail (4 
J — J>- (J ^Jj*j; — u«il qU.p1 .. A <L^j>rj^ iji^iU. oU *!*/• 2 «.Ui | & 

j — * UT Js,Sli JJ-| Jt J^^IJ a^lij oUjjl^ f |jbwu-l viko JTLidi 
f U_JiJl ^ — :4 JTUu* cJkJ Uirf . r lp j£io ajaii-l a^jjJl Jju*. J JU-1 

^j-^ <£ — " ^ ^*-^ v-*"^ 1 i^k^ 1 £ fr^ 1 5>Wh ^^l d f^*i-dl 
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^»j L Interactive <Ll£Uc <U-Js ob a^^U- cjU^Ll* ^Jiji ^u*j • 

5 jJl oli 30A*U O^SLill JJ- SJLjt 3bf oljl^l |^5 4J2JI >jJ • 

01 — i dl iaJj .Unstructured Sm^I jjp ji Semi Structured Si-bM <ui 

.A^JaJ^I aJLfc CjUjX* ^ U*jLjI l!j5\>i jj^o X«£ljjJl ^iUJ^ *lJAs*o\ 

• « I «U L «iL«t I !jSC« Uiyl Jii: I^pIjJI iJlL^j:, oULJl opI^J 01* 

.Hajari eJiA C->Uj >-« 

ol JLJlj oljatyj JJI jJl jj*jj" ^ j^y ^ .Problem- Oriented 

4— Jaif J JU-1 y. L^ Process-Oriented *JrUll oUUp ^ Salp ^*jll 

ol «jl*il ^Jiif -y AjajJl zyrj ojjj^s JjLJI ^/v^ 1 J^ cf ^^ 

c^jbl ^ Jl <*pA\ oU^Uil jjiji tfu JS' ^ <J^ .SjiAl j a- j-UJ-l 

Lj_^2*j -^p 5JUai>j aiiii^ ajajty ol» 01 <£*j "}) iJ-fej .iO^ Jl£ •_ r w'j u^ 
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J^L^ 



— <■ dJJAS"j tA^JaJ^I oIa I^.IUp^Lv-1 J iJjLijj 3jl>-^ oUL SjipU 
. L y2*J\ ^-«*J &%Jl Cjli iJaJ^II Jbu> j^Jl oULJl olSiJb" 

Oi J J • L /2*J £-* L^va*J A*jflJ^I adA 4J»tApj 4iIiJ.| oLjidl j UJb4 <l)l /Jn-C. 

j L_*o4 01 j — ^or.^Jl ^j-U-l oUjLdl 4jiiSl USL* lkk£ (5.2) JSCjJl 















OUjUl j.\tj 






















SaO* 


U-l 




r \i 


oJ 




f 11 


ai 




f l 


la] 




f J 


aj 




f' 


Jo) 




f 


Ju 




r 1 


ki 


CjUjLw 




oL«y** 




OUjU* 




ou_yu^ 




OUjJbw 




OUjiiw 




OUjLm 


aiysJi ijtjii 




a_Mi^i 




Jlljil 




CjJUUdl 






g-uji 




Jij-jjl 




aJiii 



jjirV ^UlcrttU*-' cdyuUl' JUjJH* JDjJ+l" J^JliUSl' JJLp>UllJ,Ojll 



JUp^I OUkw J l*y*\i-\ OUjUl ijajf iKjk (5.2) j£a 

kj-iJl ijljll oUjAjw flial 1.5 
j=^ fjij C^ujidl J ^^iJl ijl jjjll ^Js>j jv^i J,! fljaJl Lbs. OJL^j 

5 — Jidl Sjbl a_jjjj du 4 *o-M ^jl _^ *ikdl ^LvwJl oliUJl aA-L^j 
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ji — astJlj J^l — xJlj i_ ij-^J j-aJ^jJI CjLLp jt-jlaJj aL>UJ| ijjii\ JijJa=^ 

.Personnel Records Subsystem :>ly>NI cj%*^> ^ UoJ (I 
.Payroll Subsystem jj^-N'j s-^jJ' f ^ (^ 
. Skills Inventory^jjb'illj V*^ ^Ijl^l <--^4 ( — ;* 

.AillsiJkl b&l^sr-jj Ajbr^j I.A j.}Ua*j fUaJl 



EMPLOYEES 



MANAGEMENT 



PAYROLL-CHECHS 



GOVERNMENT 







WITHOLDING RATES 

OlPllas^l ' 



Obl&Jlj OWJJ ^ika^l 



PAYROLL-AUMT-TRIAIT 
PAYROLL-VOACHER 



GENERAL 



jjsrSlj v J, J^' f 1 ^ i^ 1 "k^ 1 ( 6 - 2 ) J^ 1 
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Accounting IS i^bil OUjJUil a,\]aj 2.5 

J 5 Jill obkjjb ULd\ ObbJl £$$- (jiJ^-J ijirv^k fOaJi 1^ f ji 

'.^ \pj> 4-oJajl ilJ^ki •_,-» *j_J^J < flJl^j jA» ^Jiill 

: Accounts Receivable jJa-^l ObL*?- allai (I 

Jlj_^l <_U^£ A*jl^f. (t-^ij t 'jJ Lj>ll C-ibL-o- ^Uai Uajl />UiJl IJla ^*-~oj 

Ol a^J-b A^Li-l jyljiJl jl-Us>|j il^pb ;»_^5J iJUjJ- .jjJl <_£JlJ oij^-jil 3>^;1| 

cj* J**" t^ 1 CjUi - vJl Js**—* ^JJJLS'j i^jU ^ £j— il OU^^I ijJ^ jJoij 

.^UJl -y> i^A^t- Jb~ t) pi AJUail OI^JL, JLojIj (^LjJl 
J*« ~v> 4*]iAl -ybj -yo Ojj j JSO ,_/5b>- ^>m> d-L^C. fUiJl IJLa fjii 

tjOl £JAli Obj^j- plkpb iujja^l eJufe Jaxi fjM of jjS^ US' CjuUiJl *^ 
.Ubiuj ^,bdl ob>j^J~l «jI A*iaJl rtjjb" JjJb^j >jJ3j diJJLIj 
OjJ ,*j (J j*jb j£io Oj^li; ^JUl -ybjJl JbJb^j j»UiJ| IJLa »^2jj 

*-« — U-^ f C$ — " £^l u!*-' *ij j^ jO^ j'^U'b >UaJl IJLa fyjjj US' 
uv— rij -Aging Report 3 — ~/>jJl Ul^ ^^u*- JU^t o&jJl c5^ ^M-l jJLllj 
.«4*j jf 4JU-y£ dJUaS'j bhjiU^j ^UoJl IJLa ot>UJL* JtJl U^ U 
: Accounts Payable £^1 ObLo- »\JaJ (i_j 

3 — «jbx. j»j — 5j i±, — t?- t A*jiill (jlp aa^jlJ,! JU*Sll ^ oLL^p 2bula:. *0iJl 

jJljiJl f^l f L^j jil Jl UooJ,! jxlyJl y.|jf Jjji^Mjj plj iJl obJ »J> 
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Inventory 



Charge-ordcr-slip 



Customers 



Management 










General ledger 



j&JJl ObL*s>- ^UaJ ^tJl JaiaAi! (7.2) J^-* 



0j>l 
INVENTORY 



VENDOR-PACKING-SLIP 




MANAGEMENT 



PAYMENT-AUTHORIZATION 

SATATMENT 



INVOICE 



VANDOR 



t.\jSA\ j*\j\ J-/>UJ 



PAYMENT 



L-ACCOUNT-NUMBER 



4»V«Jt ObUJ-l 

GENERAL LEDGER 



^ijjll v-U£ ) jiJdl ObUs- ^.UaJ ^1 Jala^ii ( .8.2) J^» 
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jla vol_j ^h ««Nl olj — S"x«j fljJuJt y>\j\ *-» l^-HJaJj |v^4 aL-^II 

: General Accounts ^»U)I ObLj-1 ^Uiu (_jf 
.L-fejvPj yL-i-lj r^' vL~>\? Mj*^ ^^ ^ ^^A 4^>\±A lik*X\ 

j£, „ ,»Jl J ,...&Jl -k—Jasxll j uj^* J* L*^" -^s^l V 1 ^ 1 jij^'j ^j^ 1 

.(9.2) 



ACCOUNTS-RECEIVABLE 



ACCOUNTS-PAYABLE 



OUajJ&l JLS OIvLUj 



oIpjSju jl5 Ji-j 



jjT^lj *-J\jjl\ >>J* OlJiw 



PAYROLL 




BALANCE-SHEET 



MANAGEMENT 



a^is^ jj^uj 



OjjAii ovs'^ aJ oi.ii-i 



INVENTORY 



JUUll J^l fl&d ^1 iak*il ( 9.2) J&* 
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: Marketing Information Systems JJj*«sJl oUjLw ^liai 3.5 

(Ji_jydl Ioa J*A> 01 s-^j .<JiAl U^ijj -^Jl cjUaii-lj oUc^llj iJij^xxJl; 

<j — * ijij — "*™ ^ — *j^* f y^j iJJ^ij . J-Jix^Al (J oUoiM jl oUtidl oJl& 

.aJUI vyJl aJoj^I 
: Sales Subsystem OUJ.1 f&] .1 

1-3 U *iJ^"J ^Wr' OLL-P ZJt\ju>j *^£j *_Jl C->LL*P -V^! fAj 

Jl — ^ ("I laJ jl tULUaJl aJrLt* ^Oaj Uul ^IjaJl |AA ^g*— jj -^iJl SJLpIS 

fl — liJ ^ — sJl Jaja^l (10.2) J^jJl uyj Order Processing System oLlkJl 

.oUaAI 



CUSTOMERS 




jLM J&Im ^ UaJ ^tjjl Jaia^ll ( 10.2 ) J^ 
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: Marketing Research Subsystem (Jij—^ i^l^l ^tfaJ .o 
Oi-V^ — -dlj tjJl lA kjidl ,jjIjjj SiUill oULJl *^- jij^ ptyj 

oLJW 1 Cr* ^^^ (J^ f^ 1 ^ J-* 2 ^ .Ujjjaj" oU>l4lj j^iU-Lp-l OjJI^j 

Marketing Intelligence Subsystem <ij-*Jl OljL?xi*ol ^\ki ( — 9? 
Marketing Mix Subsystem ^j**sJl gjjil £»lJaj (/a 

J jJbJ 4Jbl ^Jl cL/>teJl V 1 ^' ^LJaity (J^U-j^ fUoJl li* j»Jbxi*«j 

: JjO^ jJ-o-v^j (_5>AJlj 4*jai«JJ Jl* ^1 ^yajj^wxil s-cj ji.1 
.LgJjj^J t-jjUail CjUUjUj oUt^Al - 



Jjj^dl <i»j£ »lfeu 







&j~J\ OU>w f & ^jS (11.2) JSL* u ^y,^ ^ 
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Manufacturing IS feWfc -Ji OUyuw ^\iaj 4.5 
Computer-Aided >>■ ^ .- sir M oLLp <j t_jj^.U-l ^IJj.^a.1 J.I 4iU»^lj 
ji — » i Computer-Aided Manufacturing (CAM) f .. ; . s?r . \ \j Design (CAD) 

Ja ^j (Djj^J.1 ^j15jj z-ls^l ^03^ V^^l oLL*Jl Sjbl J Uiyl M^JU~j 

<ulp jija) l» oUL^adl jj> 4JUJI 4P^£l aJU Jif .jr^l iJuJl^* kul^j oi^Jrl 

Production Management £_^V Sjbl ol^jLui ^Uaj jl^^uauJl i^jU^Uji ^UiJ 

ci—jPLvaJl olS'jjJl j V-"*^ kjai^l ^ r- bJ^I Sjb} CjUjI*^ j»UiJ jj>j .IS 

:aJU» V>>Jl 2UiaJ^I -y Oyxa r li^l Sjbl fUai OU li£*j 
OjO^j ^ c^iil Planning Subsystem £^1 Jsuk*J ^ji3l ^tfaJl - 

.(U> Aj>j^\\ ijljil j liLoi'j LgA.^^7 VjUail oUcidl ) p-l^l ^Ja^- 
fj — Sj (jS — ll Scheduling Subsystem ^L. x3)fl tijjj- ^j&\ f llaJl - 

r\ ty oU*ilj o^l ^1^ JSliuj ^^^ ^j 1 y c/ 3 *^ oLLju 

I nkjl (^p^I rUaJl IJL» l? *-«jj (r^^ 1 ^^ "^^ ) ^J-^ 1 ^-"W^ 1 

.Capacity Planning V^^ 1 oliUaJl -k^ fUaJ 

Materials Requirement Planning 3 jjlll obrU?-*sM JaJa£ f tiaj - 

a U-i . f-*>jj r hsVl 4*4- 3jilil oU jLuJ.1 OjOso ^ c^JJl (MRP) 

I »l]ij >lJiJl \1a -y^'oj .iljil oJLa <jy«ll) 4»j*>Ul fl^l yljl jlAv»l 

Product ol =t^Al 3 ^ ?UaJ y*j fOiJl IAa J^p Sly jji*j l»U Lpy 
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-i_r^*i 



fjZi ijSi\ Bill of Materials (BOM) aljll JUJtf jl Structure 



~& -JuJl (j i g.^, /77 ^jj -Jl oUciAl A t! * : ^' Vv^ V-^ <aLcJ,I c-iUjLdl 
f j_Jy c^JUl Production Cost Subsystem £^1 tJJ&d i/ 1 ^ 1 f ^ - 

.1^3 JUiJl |^>dl (_>JU& AkJb^J.1 
f j Lj .'Inventory Control Subsystem Ojjsxil klSjJ ^yill f U - 

.» ,:,rf\\ cjU-Lij-I 4-Jj *Jb J5^i»j *i c--^ L^-fils> Silp} j \-&>j+0 pi&>_) 
4JUI Sjiill J (s^ydl ^ UidI Id* ^ «_i_y»dl (*Vj ^^ **^ J*^jj 
Materials Management Information -ilj— il 8jbj 0\ — «jl*« ^UaJ 5.5 

System 

fa — 1 5 — «Jidl J^-b iljil oOa ^"jj- iljil 3jb^ d^J^M f j$iil J^io 

*_J ^ ? l^ijlj x-jL^Jlj (jO 3 ^ oLUju \jjy> ftA^^NIj filj->iJl oLLkP /, « 

J$ Jl — ;M 3 — «jJs> ^ — ft eJJfcj .ilji.1 Sjb^ JjiUJI fj^ill iJLft ( j r w> /tSJ 2L5jLJ| 

ji ol — xoxa ^ — Lp Jj — ,^>jj ^1 — jjJl L^JJL ^Jl oUkJl j.j^> (,) j\ c->UJ.I 
j j ^s^j iljil 5jb| ^^^4^ Oli SjjUJI ol5"yJl j Ul .aS'jJJI ol «Jb^ 
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.^.JJaJl SiLp| c£ _?i^ J,l Uju^j J^a. -^Jl il^l ^JJp SiUI - 

,iiijj>A\ tZJ*h*t^» (j oLlojJl aXk CjULj Lsti^Jj xJaSJlj iljil f^^X-xl - 

£ ^ J^p- tOj jAll AjUj f OaJ yJtJi Jaja^l (12.2) J&Jl uWJ 

ol — «_yl*J.I 5 — JaJl j * JbJbJl £. Lj^aJ JaJjj ^JJl ^UiJl liA c5 J^jil ^iji! 

Financial Information System SJ\1^ oU^JUli ^UaJ 6.5 
Money flow SjJULJI oUs-uJIj 3J»Lcd,l ol«jl*ll jji^j fl&Jl IJu* ^-^j 
SjliN S^j^l aJj^I jjJjjj CjIjLJ^oNI Sjbj J jiljJdl JLpL«jj c^oJiiil Jjj ^y 
:aJlJ| V^l <*JiJ^I ^ >UaJl IJla <jJU» ^U JSCiuj .^u)ffdl $j\y> 

:lnternal Audit Subsystem aJj^IJI Z*?r\J.\ ^Uu - 

.aJUI JiJl %*_? <y '*& _r^\ c->L!U_p 
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^ORDER-REQUEST 



CUSTOMERS 



ORDER-CONFIRMATION 



/CUSTOMER-PACKING-SLIP 



ORDER PROCESSING 



ACCOUNTS RECEVABLE 



CUSTOMER-PAKING-SLIP/ 

■ UaJt SilPl Slaai 



CHARGE-ORDER-SLIP 



INVENTORY CONTROL | 

SYSTEM 



GENERAL LEDGER 



Ojj«il 5S*j»- jJ Jij 



ojb^i 








MANAGEMENT 




\VEND0R-PACKING-SLIP 






\ *-L*i5l *JU~S 




/ ajl.i'-Jl *j'L*i 






VENDOR-PAKING-SLIP 










ACCOUNTS PAYABILE 


VENDORS 







OjjAll AjISj ? liy ^1 j2kAll (12.2) j£* 
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Financial Intelligence Subsystem SJlll OljL«uo*}|l ^llsj 



.»%Jl oli Vj^l oLJrlj ^\i\j jHf-Vl *L?-j aJlil oL— jll 
J j *aJ-l <d^ ^ j»jjj :Forecasting subsystem aJUI Ol .j-sJl ^tfai - 

.AAJauii ^eJl^lwi'ill JaJa^vJl (j JLpLo (j^wdl oJL*j CjUSjj ^Js- 

c^Uktf SjliU j^ifj (^aJl Funds Management 3Jlil aJL^jSll 3 jbl ^ liai - 

4 jiixJl ob>jLc« jjiyj J-s*-^ Mj** ilJLpJr! fjjyj <U^ SilSJl AlJaJ - 

. 3 ./j .^.•>Jkl <LJi vJkl *_« 
^ 5 JaJ^I aJLfc 01 A^j^U-l oU^l*il 4-Ja!^ JjLJI ,y9j*Jl •__-• Twai 

cj! — iLJl jji^J J}1>^ -y l*^» JpLij Jj t^/a^Jl 14v»*j ^ JJii^ J^-^h ^jj 
*J&fy Jl J-*_y *l_,£Jl yiljl jl ^'LjJl oLDaj aii*dl CjULJI :>\jui .I^JLj LJ> 

oJ fc J ^J \j»jjJuj txijJlj jJjdi _jl jyl_jiJl ilJLPI CjLU-P jl4^ *^UM 

ai S, i^UM obLJ-l J iUj^l ijjjill flyr^ 3^.UJl Jwl^l fOaJ Jl oULJl 

a — ili t^JiJ.1 ij Business Processes 3jjI^I oLLjJJ i«j^Ul oL»jLJ.I j&y 

.l^POJ JL.jtAJl ^j^U-l tuU^I AjaJl lJIJUM JbJLsi J,), Nj-^J 
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(^jlil 1_>J ft J^I^d 4>iJ^AJl OljJsijU 4P^4 Ulj 3jjb^ll A;jUjJ| ij»yj 

c<_i»|Jt — *i\ J jji^J Lg pLJI t-jjliail (iJaJl J*A» l«AAj t^Kdl j 3jlb*J.I 

5 Jjli^ll CjL__JajJI ,v» Sjj^ 4Pj^_£ *kJiXJ CjUJidl *^jjj ?>Lp JxJUj j 

( _ s — Ip oil P j£ J& j»4ij .3ik<£ (3j)aj oLLjJI ad* 4 Jui v a J " (j^.j .Sjil^Jll 

3 — Jidl ? l — aJ 5 — «U.j ^.Lul jj^J ^1 Critical Processes "^rj~\ cuLUjJI 

ol — :*jJj j, J-Aii 5 h-Jy I Jlp CjLLjJI oJLft dj^Jj . Lg^s-Ui ,1 j^l^lj 

ol — jUjJI (^ijj cu-^ obji^ oOp j V/ ^4 J^- cf *~^ c3 ^jjI^V' 

•(lP^') ' ^ 4*J^I OLpjI^J.1 (j OLLp JajJU^ J,} ^Ipl (Jj^^a (J 5-SjJr Al 

ojjll i$\ z\^\ Jit 5j^JIj oLLp edp ^Jc^J OjjjJl s-JJ* ^J-» M-*^ "-^i-*-* 

.li^Aj c£oyuJ.I ^ i\y, ^Ji? ^J^pj c(v*LsM J ) Ojj _>Jl Jl liU-jlj 

• I *Sj* ,y aTtdl olikdl oJLL Uij oLLuJl oJLfc JLu ^ osldj a^j^Ul 

J ^j i4*S jdl jvP iL>IO>-Sll J^'j *lk*ty -y U^ UajJI Si^ JWaij j 

iyM o* (X °j^ of j i(.juli£di J5i ) iji^jj r u^,i Jsl u^Ji cju^f 
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i±jj — «Jl j J t»si SJULJJ cjLLjJI L»l (^wjjj oLL-P- SjLlc, Si^l ojblj 

,4**JiJ\ cjLUjJJ ^.juLdl 5jlJI jjiy (j-*-*^ ^ oULjiJI -^ L&jy^j 

Ol jvL^-^I flj-iJ Lj^AJl Jlj^l jjiy 4^LsM oLLutll J-wiJ *&*i 

j>l — JiD 3 — «j!MJl cjIjI^II jj»jJ cJL»j^> U»jjPj ji*^J S-O'^J Oia*^ t>* ^Lr"*r' 

a J — ft 4- — «^jJ- 5 .j^AJl 2Lj_^U-I oUjJUll 3/JiJl JLiJbi ,J JlpLmj I ftJLlij" 

c.....>- cS^Jij^l eJj>» ji^hj cjIj_jJjI Jijd^ (j 4*j|jJiJl flJLfc jlpLvJ U5" ,<"uLLj«JI 
<.L$Jl jj .oJULJ^I ^ V"*M <^>LL*Jl SJUL~« ^ Jj^l j»Uil J yg j& u_^£ 

ol — *jJL*ii 5 Jail -yi <L«Li Sj_jv ^j^J (3 kJiill opL«j JJ^Jl I-Aa <l)l» 

.dJDaJ ^j^Ul ijl^ilj UJLw ob^_jf_, cLA ^j^VJl 
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J *^ rt-pjj 2^-jll ^jj^.U-1 oU^Lil 5^Jajl f LJ 4iiwdl (jJaJl t-^I .3 

?3^L»i^l L^ajLva^-J l$jijUs>jj I^jsj^ju .oLl»jJl &?{** kjijl r-^-il .4 

?JUpSH oUKu j U^4 01 -j^j:.^JI cjU^LJ.1 ^Jijf ^1 ^jlp .6 

?jy*ax)l dJl>jLu> flJiJ W^' 4*Ja^l r jj>\ .10 

?iljil Sjbl C-)L»jlx^» >Uii ?j4i» r- j-il . 1 1 

4 J ol iLJI CjUsJU 7-j£>\j &jj>A\ Ajlij ^UaJ (A-Jl V»,U -j.il ^jl . 12 

W ajj^l V>J1 i Uai^l ^» L.J AJlil oUjUI fljai AiJij ^ L. . 13 
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tem A^JaJ^I jijjaj" " — . ijj^,y-.| oUjLJ.1 5^Jijf *b <LL^ ur «w J 
Diem - oMS—iJ.1 J>- J^^i LSij uOa y_ jjsdl ^Lp ^ j . "Development 
tem Development Life f I — liJl ji jJaJ SL~- ijj* W (Solving Approach 
' -^aSj .jijkJl **L^ U/^Jl Js-ljil ^Ll^, \A Ju^Li Cycle (SDLC) 
— ml j — .££ U>!jU- ^ j^j ^1 Activities ^kiJ^t ^ ^pja^ iblp AL-^* 
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:SDLS ^kd» jd>i' 3L?- 5jji l.l 

W^uo l^f» -j^c. ,>llj c Weil-Defined System 

Top-Down Ji-»l Jl J*f j* c#£aU J*- «-»jLif <il ^^ - 

j\ o ~M ' J >ull |» — u-l aJp jliaj U y> j Problem Solving 

4l£L_Ail A^ljJb ^UaJl jjjiaj" *1*P fjU7 .iJLJi ^ip *Ljj . Jj^jJl 
:uOl JjIjJI J^it -jP vi^Jl f olJuo^l jujl^j ( JU-I fUidl) 

£— Jlj ^Quality Assurance 3-ij — sir* j* JS'tsJl Ols-I^i <3~k3 - 

.^Jlp oij^r tUli ol* Jjc» ^Ljajl 

oL-ik.« g^— b" tff -^ a^lsli Validation f \fcdl Obj-jS* jJjtf - 

.User Requirements u^^x^ 1 *!^! 
J-jj^ 3_^>^ j ..aTklJ Verification ftfadl OLUp jiJ? - 
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JinV Cy^° gi «*W <jj^ 01 ja JtftdJ Testing ^VJoJl jLs*M - 
J— >•»> (1.3) jCiJl dAJoT, (1.3) J^l o^.j . Jj^ll *b^l 

SJa&l jija3 3U»- 3jjJ> jHy (1.3) JjO^ 






/.L.-lil' ... — L-a*; -jJ t 
..Iki' ^ilaJt 



-Jl 



J«kJ.I r-i^ 



*l SaJL! t^aL.,.™!! — a j— — -...Jl j 



pl$il /ikjjty 






ilSLxwJU iL-b J_jl>- fl^al • 



ai^-jii 



5JLCjsJL» Ojj^ .1 



t^jOJrl i-ilji.2 



.(■•o^-Jkt U> **-ly ^J* JTL.JJ ■ 

-b JbM fljajl t) /yJ 



jl 



,Jb -Jrl fUaJLi (Sjilil 



? l fell J_Jb2. .3 



JaJ\ ^ -, ,o ,At .4 



System Design 
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(3.1) Jj^sr gtt 



(0\srydl) J*jJ>\ 



f\£\ /ak&M 



JU^U 






Jf J 



./-UiJl CiIjLj aJLpli ~-*_w2j - 









f\3ad\ JLaj .5 

System 
Implementation 



i_ 



l^_5l jl f l fr-.ft JjJ 



.^LJuj 



Jj «iJ ^1 oUJasJJ fUaJl <L~1j <jJJU ^..a" 



I fcp Sjjl _«^ «»l Oi-w> • 






UkJl 



&wji .2 

Ifdljlj eOb^Vl ^L^Tl - 



Post JljAsJl Jbu U .6 

Implementation ^ i 
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[>\kJl 










JJJj 











flkdj ss 3jaA» ^rwarJl 



I 



ikik 






I 



^\kll OUjSCi 



Jafcftsll JLi pllai 



Jjuisil JL5 f \kdlj* Sialyl 



f&dl 31^ 5jjA ^y (1.3 ) j£i 
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CjI ?rLl>-^l ,5. Ij C^i fljLc* 4aJ2jI jlJ&J OLtt-vii) L^pLjI /»-Sj (Od^-J il^U^x* 

Imprecise Systems rj — *»jJl fJ « (Ju^s ^il iJaJill iilU dili^j dJ^- 

\ 6 2LilSCj| Sj>iM ^3jJ ?JbJ Ijii il*j*P SOj^bLl ^JaJ^lj oljljill |%-Pi iJajlS' 

Precisely SS-Aj L&JbJb£ j£jt /^Jl ^iaJ^I jjjkJ lx*-j U^ j^ ^Ji^l jj-paj" 
oNlJ-l J Ul t(3Li^ ^-^ U*5Ujl. j liLLjsj UUryi JiiJisi (j\) Defined 

jl ' fl --- ->■ ^U^aJ IjJaJ) jJoJl JbJb^Jl lift JiU J| Lfci Jj^jJl -jSji N ^Jl 

a ; g ; ; -» "li £-SLJl AAAi*il j\ Staged approach g^j-A^i jjjkiJlS' tf-^pM jj^k? 

. U jjp jl tPrototypes (4~j ^wJl) 

: Staged Development (J^-*y i^) ^j^ jO^ 1 2 -l 

>g- ; --ST j^-C^lj tU^r Sjj-SJl A^JaJill jijiaxJ UjL ^1 lAA ^>A>lI^j 

! C tj^-ly» ljIp **JaJ^I 6JLA s.Li AJ^p Jl^ OJU* tV^ 3-JaJ^I -yt iOP J| 

5L>- yt IS* (j *Jj iflj JaJl aJbL Laij .^Llplij SjiliSj <LJLjJ| oJLa Sjbl 4Jlx*l riui 

Ja ij |^ < cojjjJaJ (jj£ (^dJl cjUjLJ.1 ^OiJ W*^ p-^ 1 ^ ji ^ Stage 

.(ja-^il) J^il fOaJl cijwU- JL-.lj:> (1 
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4-^s J— r j j, — ^ _^ j^ij.1 ^ i -^ ji f-jjtM ^jg (3 

.ttiLJl J*-_ll J U^jJaJ f ^Jl JLp/H 

3 jP> *Jail SAP JI Sj^ &yb j oUjJUll ^ U_ j^^i- j£j_ yjui 

f t_jj — =^il ^jISj j»Us_j Olj^/ijui,! oU^l*^ j»l]auj 0UJ.rcjb.jL1* fUaJ : Ji. 

5 — s*^*! f - Jj — "*^ *J^*i Cj^- ^ '^"* 2 "&Jy\ «j* A*- 1 ?L4 aJL*-^ JS" j rt-i 
AJjS' j i_jjL.SH IJJ* 0^ L_" . J^l 4J5jJk; LUp 4jU Jlj jJjM *k_Jl iuLu 

ftlj__ll j — « J_5" c^a_J ol — JL_J| aM JL.j'M s^-U vL"^! _> ^1^. 
^^— ' A 1 ^ lH>' J*£ ^ »ji>-^ r^- ^ JLJI J^ 1 A>J uv^^-itj 

\.0ff.\J& J 

: Team-Centered Development J->^ Jij3 j^Ip .load I jJj-«Jl 3.1 
j — jjjaj* 51 — jp- Sjji ^j^ — ii L»_v a4-»L* ^iLJi _1p c_jjLu^I IJL& >.j2j ' 

4 \l . A .ilj oLLp wLj_j _Ip JjS'j-I _r* N^ji .jJji-Jl tULLp J~1_0J JUS ijJ 
7t» ^j /»UaJl jJjiaJ* SU>- Sjji (j (JLM jft Lo J_*L«_<i_j (J^j J^-^«J ji jWl 
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I JLp 1^ jj^kJl 4i^p Of US' .Ojjjjaj" c5_^ c^oJl ^UiiU U-j-s^j ^S"! 

LJU-I oljj__v2ill 55ij k-^ ^ oSiill 4iiyJ.I J^-I^l j oljL^I ^lj *-j 

i\ji j A JjS' j cJjLj^I IIa jllCj cOjJjkJ 4>-^Iail ^-j^-valJl JjLMj fUa.dl 

As Lf J**Jl j Total free approach aLIS3| Sj^-I jjjkJl jjj> s.L&sfy 

: Evolutionary Design f&iU ^^j^l ji-^* 4.1 

Sjjaj ^1 )iJl jjjiaJ *^ tiAJJJ Uijj dmprecise Systems ^o^ciil 4>^lj 

J — i* *. — ^ jj Pilot System -la- — ~h JjI f I — )aJ jiji*; aJj ildJl J>j> 

ctulj — la>- ^ — lp £j^ J^-A Upgrading asJj <jj£; c jL^-^lj *1jl*^u^| 

A — JiJl U » <J| oOjJb- tuljd5j olilSOl ~Aa\^f>\ ^JlJ S^la^ IS - j ,»-£) CUp- 

J T j Ojl ji^-lj fUaJl II* fLb^uN 4*i^ 4jli li^JSij .jLi^l JUS ijJrjil 

.4JUI Sjia^ jJjW! t^Ujai* OjJL>J 2uj^Ul Oj^lj Aiydl (-^L^l -vJj tSjX 
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Imprecise System £. — ^tj jj o fljjjW p-V (J^ f ^' »^j^i ^^-^ (' 

I ** OjJjUii Work Group ^lySl jy apj^j~ JL^I a^j^ ;»jij j»0iJl • 

.4Pj^I J*jJ JUi (»j5i 6v^ 4»j^i_j ^UaP^I Oy *^*it ctA^Uili 
Decision Support Systemoljl^iJI ^oJ ^UaJ ^- ^J \j$au* 0j£j t»OiP (<_j 
jjj—- all*, t) l^u-lji c?^ ^1 'a!&jA\ OjS^" o'ilU-l odA Ji* J* :(DSS) 

Prototyping (^^) *&**& £ iu ^ 3^U£ jjjkJl 5.1 

^jj IUI f OaJl d^i O^UM oJu» Ji* t3_j t Jj -y fOAi-J ,1 5^0* i»&\ 

tr-SjL IJ-Xaj .*l^_~Jl ^Ip Ji^lj fOAi-ll ja JS3 L^-l £*>lj j!> «jj>J 
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cj^\ U j a^^U-l oUjL«il ajaif jjjkJ ^^r^Ji ^oLJl <_j^L-i fio»«-.i 

.aJhJl 

I JLp ii»JUi IJLaj toUiadl oJLa JjJb-dJ 3JI&I Sj^sU yjj" ^j Oj—j jiaJ 

^f U-^.j£ Jl ^L-^ ^ liJ J '£?' -^ u^j' t5^ ^ J^ L * J * Ja; 

.fllaJJ (J*a)I Js-jW^ **Ml J^ 5 U-*#*JJ 
JlT* Xlb j»i ~" -~ U <~J>j» SiSij tlJbr UlSCa fl)aJl jJjJaJ OjS^j LaJlP • 

>u- ^r ... i -^SLc liJJJJj iJLtdL; p.jlJ1 Jj r-^^l /v-^*-^' S^_p-j 2j^tf> j — * 

4_)bM oJLa j tlJbr SjuT OjOJrl fOiJl JJ JU^NIj oJaUtil OjSsj" UJLiP • 

j »jj j>i wLS^liJl Jjuj t«*J <i>JL£ 01 -jSo: -^Jl JuiiyJ.1 i_s jJiU c^ljL^-^l 

(I )aJl jjjJbJ Jl Jli^l -^ ittl&dl jO^S/l V- 1 j* ^j^l oW^l 

.(UjJbLl) ,JLubU 

3 — jl^Jl j J^ ^^kJl U^ J^U <oIopI ^ ^lll Pilot System Jj^l 
r-il — <Jl cjjj — uj j I «l .ofb t£y£ (^i]| j-jL^JI ^UiJl -y If y* r^aA 
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.ObrL^I JujJ-j JJ>dU 5btT Jul 
. ( _ 5 1a^ ^j^v-^J aJjU^rl ij^-a-vaXll Jj^*~' jW-^i • 

dUi J opL*J a»U Sbl IajLxpL Requirement Analysis olikdl JJJ- • 

.£>tfil ^Uidl \j*Jji Of ^^.^1 oljULlj oUISC^I ^^p • 
3 — olji il^-jA £ /»Uai)l SL>- Sjji (j*-& ^**»^rt^Jl p-iU-Jl ^|JL>xlvul • J >^„ US' 

.fUiJl rt-j-*-^'-! 55-yill ltbyJ.1 JjIJlJI (v^all 
^ oj .4JaP ^JL>jJs> (J^J r j&S fljaJl oU-^j otA^JL* { JlP ^^oJL* J>-£»j 

: J*-5J ^Jlj c^L-ty U* j-J* ol jk* (2-3) J^iJi 
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• oliii (2.3) 



Hjyi\ Olikil Ju4 




1 


r 


(aJjs^sII r-ij»Jl tUj 


4 


^ 








j^lj^UUl p-j^aJl AUm£«jl 


r 






y' 3j( J^- 


^ij*Jl (i, 


J&j jLsaM 


f ldM 





ij» 



jUaji 



i^js^l j^iUJl flJbtwl OI^Im* (2.3) j£iJl 

: Synthesis Va^j 3 ^ V'J^ 6.1 

Software ^L^j V^ 1 ^»JaJ.I c£-jJ yji of (-Jiasj '^j c3i^-j>i (Modules) 

"' p i o^- c^L? 5 J*^-I Modules Vst^j^ 1 olJb-jil ^ jujuJI j^" Library 

JjZ ls^j ta^^Jrl oL.jL.il kjiif s.Lj Oj^p Reusable SOjAp oly. IplJb^l 

Structural (JiJl p.^ 'l j£j>\ Vjl^l a. Kill JU-* of «_-£ a*£il oJL& Ji. 

4_jiJijJl oU_*-jJl -j.^, 5 — Pj^st J} ^UaJl p*-Ju Jb j.jA. (^JUl tDesign 
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IJ—a olj, . fAij .Uf Sao* Ul^ l^ JT ^ ^J| Program Modules 

iSOjdJrl ^JaJ^II ( »^^ 2 ; OiP ^fe^Jl olJL^jJl «JLa f Ubbril SilPj y» u^| 

.Ujajty jijjad vjl-^l Lu £^>y. (3.3) J^LjJIj 



ola-la-"!.! 



jL#jJia-sSC« 



SjjJb;. l,(Lbj oiot-j 
IfilOsis-il oil*) £& 



1 






i^jarjA isiJ'J OlJb-j 



S^Ll q* SjAls- i5j>-1j S^iJ^ 
.SjaUtI MskjJl OU^jJl j* JtjJbill (^js^ 01 j£fi CjUjUI fllsu (3.3) j£& 



iflkdl jjjks) t--»Ull ojL»^I» jLwM 7.1 
^^^ .^Ja; SL>- Sjji v^^Lfi ^la^iuib U^jJaT J>s„ Well-Defmed 
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*|Jb^ ^li fliaJl. jijkr ,^50; cCjUjLJ.1 V^H f^lj ~4*jx* { J& 

. J Jflj J-y2jij 4j\i A} ^1 3 r»-U Li yiJ^tXvwJJ 3-jlOl &JJ) (j\. ijlp 

tlJ :*■ j^T fUiJl d)jSC L.JLP «jijla5 c^jis <jJS\ ^tfaJl *j»sj>- (— *• 

oJ_p *-^l 9 ljI >t t^j (J^h ^-^ Vv* (^ Ji ^j^ J-^y 

• cHy J* jij^ <^ co^j^ Staged gr^-^l 

System Development Methodologies &«iaj^l jjjla3 oLjp .2 

j JjJaj ij k»Jc*zZ ^«il tuiji'i/lj (3^)aJl 4P^£ jjjjadl A^^t^-JT. J-yaJjj 

,4j^Uail AjpLillj Ss.li$3lj 

*l laJl j jjhl \ i^ -^ *X;*»- -^Jl Cj|^)aji-I iJb^ 4j??^f\.\ l)L» liSlfcj 

j—j^JaJ i_Jl J J} JUJLiJl £^di \Jaij lijb*- j£j ^.jtAil Tools <Zi\j&\j 

A — \>-jA jl Sj — )aj^ JS" ^ Lg-«wl^Uvl (jSo: -%Jl Olji^l -y JbJbJl \prjj rtJiiii 

4 *Lp 5JI>-Ij 'Lani^* OLoJidl /»JL>x^«J (1)1 (U^uij <LJ-»-*Jl 4^>-Lj\ ry iV^J Crt-l^'.H 

:SJbdl bljUJ Ijii Standard Methodology L^uiaJl jijlaJ 
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Lf 



J~^ j ^y vji-t. p- ^ j^\ Akijfj oLLp JL^-yj Jk, 



AJJ 



5_^iaj 3 &*1| ^JL-tyj olji^ll jL^-b ULdll f l«ll j, ^UpIj 

f L^lpI ijijj ^opL^j ^.o^adlj -jJLil ^pL^, iJ^-jA V*^ ^Uj^I • 

1_* Uidl J oUjL.il 3jaj| ^^Jai) UoIcpIj tiijM V^u JbJb^j JUaij 

<jj — ll OijkH ja U-Xj Js- i_JL-S!Ij olji^ll aJU flJb^.1 ~jy - 
cj^Uo^ ^a Sjja^ JT obr^i 0j& lL-^j ( f ikdl jtJaS [q&j ^ 
J — +i£ \ — i^U- "j . j^^ ^J| olj)a^-l Ju jJi £*} IJLaj .4JUI S^Ja^ 

^_)l Ai>Jl <_ifc! J} ij*[ oL^I oJLft cJ^b^l •_,&> cvj^il oL.jLdl 
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oUj ;U Oli C4J oULJl OlSkb'j Aj'ULo JSLftj 4JLL-P ^ flji; c£^ 4*«jjt 

.j^OiJl CjULj JlCjA A^lji 
:J,I jijiaJl oLs^-gJL* ijLjlyau ^^JT tj^, U jij^a J 

Data-Flow ft kJl J <^tilJl OliiSJtf i*>lj.S ,^Ap jTy OLsjt^ • 

^ — jji^cij fjij Jr oUioJI ol» ^jIjAj Uj c^p- tBased Methodologies 

Data-Based Methodologies flJaJl <-jUIj i*>lji ^ jSy OLj^ia • 
3 — J j 3 Jj J — tLj ^ Data Model fLjaJl oUL ^-iy: ^IjJb Lj d~>- 

Functional Analysis f L-JsuJl utf\— fej 4— *itj/} (^ jfi'jS lUL^ugio • 
Jl J «ij ^ ajLUpj ^UaJl Ub'liij S^lji ^Ap jS"_y ^j cMethodology 

I ftjiUw JbO^j I^P ^4Ulj oLUdl eii ^J^\Jl OUUI oliiJb" OjJLsi 

J ^2jL fl^b-lj V*^* (J ^Lj*^' 8 ^* £° J^ A^rjJl J,l C^J^ ^ .fUa-Jl 

Computer-) vj >^^-' SopUj;. oL^jJl a^jla tuljif J S^a^J.! olj_ykdl 
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ol — A*s- ,y. OjOjJI axtI (j cjjlpLj -^Jl Aided Software Engineering (CASE 

Structured System Analysis (^w!>l J-i^ 1 ^t 6 ^* 1-2 

*-« — ~&y}\j Data Flow Diagrams (DFD) C->1— JLJ! ji-tf oUoi*^^ iJKj.1 

. Structured Process Specification oLUjJJ { j£J>\ 

(JU-I ?-ij — »Jl J| Jj — s^jll 3 «jtAJl Normalization hj~»d\ oLL_p fl^l 

r l fr-.ll J.kjll J jUJl oh f JtaAJl i^l *lj*l ^ l-^ftj .fOaJl oUL) 

.(4.3) jSLsJi j u^il ^1 J^ V &\i\JA J— i^J 

a_ja^ ^ \fi j^cm N a-at^l oOa d\ o^pf (4.3) JSUl -y Ji>-tAJ 

J__, to^oJ-l f Ljidl Jl JU-I r 0iJl ^ JlM U^U ja ^ gJl ol>i.l 

.L_i V 1 ^ 1 J-^ 1 -^b f 1 ^ 1 ^^^ J*^ t) Oljjty aJU flJbw*-l J-.1& 
J__J^ aL-^ J^U l*4*^>j ^ JU-I flMJ ^akJ.1 ^ij-Jlj t^ilil £• ij*Jli 
-L-JiJl j ol !LJl j »JU clli^ SiU Oj^J ^L-^l oJla oi*/j c^lkJ! 
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lW 



3 



1 



\ 




t^aU.1 X.iwW JjLb 



aKWi jj^l&i oiiak* • 

OliLJl j^tf • 



JjoJUI f \M5 ,^fl*Jl ^^1 JJOj 



Jls^l OliU. jt^^^aJ • 
p Ij3"^l CAi>Ui «.j»-^aJ • 

jjj\iJl , t il o, < iT • 

aIJAiVjH Ol^-lj • 



J^Al J>cJl JrftfM Oljk^- (4.3 ) J^A 
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r L-JiJi y-aai c ^i ouk, ^ ^ u r u=di oul £iy j ^ 

„^-*j « JbJl ^.^ o: ^ j^ ^^ ^ ^ ^^ ^ 

-»-W c5,l__ll ^ ^ ^ p _ ^ (f ^ ^ ^ ^ 

^-J .*j* ^J* l*bf ^, oLLpj t VWJ ^^ oU kp J| u^l 
-*-***! f^l ^ ^ U - ^^ tf|a ^, ^ ly ^ ^^ ^ 

•tf^l yL^Jl ^^Jl ^f ^ U>J olj g, SapU 

Structured System Analysis ^ ^| ^^ jj^j, ^ 2 2 

and Design Method (SSADM) 

_r oj-foj .(2.3) jjoj.1 j oai j^ji jp v> j^ ^ j, Ujj ^ 

A_^- ^ ^ JT <_i^j p.j .Tasks f l«il ^ SiJUi a*^ ^ u«i "&~y 

.U^Litf oljilj UU-^j UtiUa» 
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s-JuSij oijiSi 


S-fryiJl jHjll 


i-wJ^Jl Jj-ljU 


CU.UUI J^Uj oUUl jijul JL.UI oUak^il • 


aJLCsJ.1 jujl£ .1 

^jysJii ijjyj .2 


SISLiil t_i-^jj .1 


E-RD,DFD olfefc* • 

CjLLkJtJl i^JL^fi y • 

(j^ilijijSJI !>L=- o jji • 

Cj\j\y-rii j-UJl rt. <l .,-a:ll • 


JU-I plkJl J-U .1 

OlJiasll cArsOj? -2 
^1 JjjJl j-UaJI .3 


JJL«Jt .2 


OljLJI oJlMS (.Jusfljj • 


OULJt j»-wjJ .1 

OLJUaJI j»***aJ .2 

t^illl ^jo./a-;^ .3 


(HrWtJl .3 

i -J 



SSADM ij^d 4-P^'j Wj^ J^LA 1 (2-3) fij Jj^r 
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Information Engineering Methodology (BE) OLajLtll 3-o^Ua %&<&* 3.2 

5 — jIUj jj CjI «ji»li 4*Jij| jJjrpaJ SJjJUtI ^w^ill oJLfe .ywil Av» J f 

cProcedure-Driven ol?.^ — *-^l ^ — Lp Sj — ^jA\ a jaJiiJl oL^Jkb U>«~~J 

tl ji <J^L~«j^JI _j! O^.AjiJ| Jl>ol SjJ^J l^UaJl AJLvaJ 4jtij^ll l _iJlS^JVS^ 

tj, ;wwidl jl JJ.>cJl oLU JtA^ Aib>Jl plk^^l OjjJ- 3jjJkJI 4JUi>-Nlj 

ujr~) Sj — >■ y p*\ ** *j — =*j ^ if ji (*-frih pj-- ^ ^ 01 j50r„ ^Jlj 

kjj )i y (t-ftV 5i>Juitj .?UaJl jJjia-tj tiy>yu ,jjJlH (jwUa^-^lj (j^wb^lL^il 

if 

3 *j$S\ O^U.U.1 .y>^a£ V OUUI SJLpU 01 (j\ tlJiAl J Jj^l OyJJ Jb^Oj 

j — • Data-Driven I — &jLxpI j £c -^Jl c V*4^ 6 ^ J^" *ii^j 

la a. 5.Uj ^ li^Aj .ouL-'i 5_yLl"^ll Jj 4JU-I cjI>-Ll>-^I Jaii ^^J jLxp^I 

Business Area J-*-*Jl J^t 3~«Ij.> <JiH*M. y Za3*J\jl*)}\ °^* >_J)ai"j 
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Sjj J- (Jii AjliT. dj>-J Av»U- £->\-£:J, j!^- ,y OL»jI*il 4~--XlA ^ 

fl—jaj JlJjJ dUiS'j 4P^ Vj^l oL.jLJ.1 f Uai uJjj Jl Ajl^jJl j cjSijj -dS" 
>L_jajJi j> jJaJ oLp- Sjji J,} (Jl^j oL»ji»il 4^iJ_l& i^tt^JU Oli I^S^j 

A—oJiilj c4jLb>d.l 2Ljj*»bl-l oUL*)alJl jJjjaJ Ol«jJj»il %~>JSA ^o-t^i* /»JL>ca**J 
.iojadl ^U-jli c^JLJl JL*^I f- l]a5 Jl£ j Sji^l <J&^\j CjIjI^I a-PJ 

: Information System Planning OU^Ull 4\dail JaJsj£ . 1 

r-ij — «Jl :>|J p| j liLprjj'j 5-JaJ.I Jaja^- 5-^lji j»4! 2LU-^i\ oJL* Jj 

jl o^l — £ Jl ^-ij — ..Jl Id* p^uJJ ^ ^ Enterprise- Wide Model li> fl — *Jl 

.<d 4jj£ll JU^I OlJL>-j 
business Area Analysis JUpty 0*S|l# JJL2 .2 

Ol — PlJaS jl oU — p~_jJ jj — SiaAl r- i j*Jl ilApl aL-^11 oJL* J^U- ^ 

1 — jUmJIj jS'Liil JjJj£ rt-fc^iJJ kauj bf .i>rJUJ| oljil -^ l*jtP_j aS%J1 
p — % f c4 Jidl JUpI 0UU2S ^ ^Ua5 JS* Lf^i-ljj 01 cf^-^ V-L-ty 
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:System Design Idai^i I *-«-£? .3 

p-*l s^Jl £_->jj 3 -A-«waJl oLDadl JbjJi SjU-^ll aJL* J^- ^JJ 

£ — * U^j ^Li)a^j l«Ab«*-l oLprlj dUi J U iSjluJtI ^JiiSU a.l../.irl| 

: Construction i. L »&. - Jl .4 
(** — ^ 2: — ^-?^ oy>J^uA\ i_jjajj oULJl SjipIS pUuJlj ? LbJl zt*l^j jLi^-Ij 

5 ^wUa olj.slS' c^o^iLi-l oUjkil ^JiJl jj^k; J oUjkl! 3^jlji> \s^j> 

ol — .^LAl 3 *j& J** oU*£ j CASE Tools s-^" 1 j^ 1 SojjI^j:, oL^jJl 

IE Facility oUjixil 3~,OiA o!>L$~Jj Information Engineering Workbench 

.t-jl^Jl lift ,y J>.^ JvjJ j (a? Lvaij" JSCio Lfclp c_i_/uiu. -jJlj 

:jjex6\ S-^^»(j ^Ij- 5 ^ ^A 1 ^iJbxs-o^l V?^ 4.2 

oi A 3 LLSil V*4^ ^ dUoJj CfUaJl jj^aJ ^>-\y> ^ &~y JT J A^v* 

f U*i_^ ft )aJl jjjiaJ JU* Oj^JtilJ SJUlSOl 4i>-l iljj JU* ^ oU^I 

w — Le Oj — L»u -^Jl |JiJ| ^j^kJ 3^L« Ujjj -^Jl v_JL-^lj olji^lj oLiiJl 
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j — « j — ijWl i-j^I j v«4^l °^* (*l-b^x*A.I ( J>J.j iFlexibleUse of Tools 
aJ — » 01 j — . pi>J\ — .j .jJidJ gJbLj^l jijJ^I J jl «*«o*Jl ^-oUJl J^U 

CjLlSjj Olj.il ^|JLs^I*j| i_.i)b.'Ij Ul ^1 4ju*JUaj 4jj** J'V 01 /S-K. ^t^l .^^l 

j\ ol — iLJli teJ — jwLp Cj^I — >- (J yjii "il .A3 li^j <i_/**Jl Lg-*a*j a-« 4L>lSo« 
Jj-ljil J JaJ 01 i_j£ c4i^« Sbl ^lJb^«.b lp*-ii jl 1^*4 *i ^1 ojUjJUII 
toljiSlI «J— » uy J^l&Jl aJ\£a\ yjS 01 Aj N dUiJj it^^l oljal J} aJUI 
oUaJ^ J,^ t&u :<_<^f Jl Sbl ^ f UaJl «Juflj -^Jl ^-iUJl J, _^ nJ^^ yjf 

^iji Jl E-RD oUUl Jakii J^ jl oULu JTU oUaJa^ Jl oUUl jiOJ 

ejj_~.U-l S-xpL^j:. cjLs^JI 5^.jui. oljif of Jl Sjli^ll j^4j .IoSCaj aIS'^Ip 
.<J^i ^gJtl oJa fU^iJ ^Jb bf Jbil IJuu J SJL^r oLilS^I ^*y CASE 

:5jM£-l L£jS\ fjjH ^lOAa-il ^4^ 5.2 
eJi bt j iliUi, hJb ob ^jb^l oU,,,k-Jt ^ OjO*JI Oj53 ijy 

oLJl£*l yy Sj^Ur ^JaJ O^ f j*. £^|j JSCiUjj o^uil JLSli toUjiAl 

Sjblj i_-dlj Jl — II -k^dlj JL^LsM tJJlbj ^ ^,1 j 4p_^ JL-ji- So^ 

oug^Jij *i^ji yiijf J i x^ij ouyi ij-u.j uJli jj^j 0j j^iij ^bj^i 

Sjblj J aJ| ^iT^ij -j^LJl olT^j ii^JlS" :tu*. JUpf oUlkJL mLdl 

.L-ftjjpj 4 .»i*x)l oU^jilj iLpL^Jl olT^jJlj iU^Jl oL^-jilj JLidl 
3^1 — i5Cj <p^u 4iiy.il oLy^dl a^^ 4JlSCl SjaU-1 f_pU ol» c^Jj jjlIj 
lu_^ ^l ^ aJU a^LM Uw^ll jijkJ V-^l a^ r lJbwu-l jupj .Jibj^JL. 
t> _. l^ ^J UU-L^b ^lj ^j j5 ^ SJLi^il a^Ll ji r Jb^J.I OjSC 01 
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. t^i Ax^dIj O^Jbu jl OljjJJ ?lyr[ J,} 4>-Li-l 
I »y>i /Jl o\JlS^»NI (3 j^Jlj f^r-Jl JJ^ LA» t4jLb=^l\ (JiJlj olijJalJl 

■^ ll oU^dl jij l»jij)aj ^ Oj ^i idai* JSsj 4*oUi-l olLcJadl Ul .^U)l 

.a!^p| l$Jl LiyJ 
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J S" Ig .;„.;» 5 -^Jl <k^^l r^J ^OaJt jijJaj" oLp- SjJ^ J^'y* ^^ .3 

oVl J-lj ol^kil fllkJ (J»l^ ^ ^j^Jl ji-jkJt vjL.1 ^1 .4 

cLg__lp ?j 2j "^ H SjLuJiJlj JiyiJl { J^ >1«-X*il jj^jsdl i_JjIwjI ?-j-il .5 

,l$J >a^^u*v! (1)1 -jSo:. "Jl oVU-lj 

j jjJalJ OLaJ^xl^wil ^jjJTdJl T-iU-Jlj ^jUjj^I ^jjalJl t_JjL*l (jy il)jl5 .0 

s — ^Ldl c_jjJ — A\ jL^I ^p l^i-lji ^ ^Jl Aihpdl J^I^Jl ^1 .10 



.01 
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?luUjLJ.I ijiil jJjW Ail^cJ.1 oLst^J.1 (jLjAvi? (j^vf cJuS' . 12 

.fUadJ (iO.1 J^lUcJl V^-* t^l,^^ r-jZ>\ . 13 

SU> &j£il iujSfl V*^ 1 lH-A'j oU^Uil ^ju* W^ ,-^ai . 14 
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;^U11 Jlo^Jl ajii! JJ*a 
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^1 jll JlOilll 

<L»JuL» —1 
I .U ^Lp jOy 4iJL^ oLlk^j Al^Liw. JbJbij f Uoii) 0Jrl p-fiJl 01 

3 J 6 ! j,' 7 I — i* ^j . Ojjjia; c5^ c^AJl f OaJl Sijp- OU-s^J L~«j'j &>j^j 

J --.. a»%J| c->b oU^ixilj jJjLsJ-1 a-*-*t (y>-*£ '*&** "kg**Jjhj*j>\ j* <^>cJl 
: j <JaJ^I JJUt OpL-i f UadJ JlJrl jHfriJl ^£ f^P J^JUjj . f QaJl 

. JU-I ^ Uadl JS'Uui j^jJI Jbaxdl . 

. JS"L5J,I aJLto ,Js- i_JixU aJLo 4UL-P JjJU- r- \jS\ • 

* f c 

^ s^lji* IJLpr JlsM JJL. 01 <_*£ f Qadl J**J JlJtI j^iJl J,l Jj^-jlij 

. JbLl ^UiJl j 4^JL>dcJ.I ^iUJlj JjlJbMj oUyuS^lj 
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01 ^j-^-U-l ^*lj}-Jlj 3—JU-l oUi^^L, Wkdl fUaJl jftij iuilja - 
l^ — Jbl ^y* — >xij 3 — JbM olj^^nJl dUiTj S-s^jil oLsij^l a^lj.* - 

oij j^JIj o^L^i 3 — ^ijij t u aaLdi o!sU-Ji a**^ liisikj 

rt — ^xi-^dlj J~L>Jl oLLp <o_p- <_) ^iLil UjJUj AJajJI 3^^ iJiJj 
(^Jl Information Sources jiWaU <Jj> J-^iil li* J <_>yiii^ LJli <3jL>.}Ul 

Search i5j Wlj oU^Ull Jk* J^^JJ aji^l Jl£ L^a^i^o 01 j£t 

What li^tJl aL^ OjO^ dUaS'j tj^Uail oJL* £. J»UdJ !L*,LU Methods 

A — ?r JuJ L oiUil (-JLo^l jLwMj oUjJjJ.1 A^std IajW To Study 

. <uJL£ iSj^ gjAJl Modeling Techniques pUadl 

« Search Strategy ^Ju>Jt 



(Aj 4v?UM 3jtJl _^liPj 4jU-^j 4j%*-Ju»j 4Jj\!&jj 3v.UJI 4±1JUM) JlxS' ^OaiiL 
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L^l* Jj^aJ-l j»-V ^Jl .Information Sources OU j\A\ jil^» 
-^^xiJ i e »ii ^T ■■■ ! j^ij-. -jJl : Search Methods c^Jl «ijs> 
cjIjl^I jl ^L*M jt ^Ijil j>*-^"j : Search Plan ti-^Jl 2k* 

JbJb£ (UAl Ul*J. 4»U-LS>-I Jb-^J 4j"LLp (♦-$■» (-3^4 A^xlji (Jjsn^> 

toLJLJl oJl* l^^yflff gJl Tasks {VL> tfUadl J 2-Jl^» OLL*)\ 
JiU^yJ I^Ijlaj^.I j*v -Jl : Modeling Techniques c-JLo^l • 
ij ^ij^i cjlil* lP^h c->L»^Uil (j^jj uy t~ j)\jZ 01 [j^- 1 !. 



^ ui- 



j jJU ■-■! ]oV,-i.^< t ^ J&Jl J^p ^-iCj -^Jl Modeling ^oL-Jl 

. A^rJUJl oljif j^ L*ji^J <^- ) ^W J^W* ^Uajo^-j ol — 1LJ' 
. ol«^l*il ^t*4 V^Lr*"' tuUjSC» (1.4) Jx-iJl ^>y.j 
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,i_Jl i_Jl — j^I ., » u • 

Ss-JUJlj ( JJLkaU j»4yt.-.^-...i 



ObijJUlt £s*£ S-s^sSljS-*.! (1.4) J^Si 

Information Sources oL»jA*il j /}Lao —3 

: System Users ^llidl .^J^u*** 1.3 

. dAUJ ^j^Jl akijty ^ 
Documents jftSjJl 2.3 

. ^UaJl U $yk (3JI Transactions cjLLjJIj Data flows cAiLJl 45"^ aikdl 
<J3 3^JL>r: ,.J,I jftfjJlj roLdl ^yJr Si-lS - Wli iiJLpL S:>le JUjiJ^I JJbi Lu , 
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ill oIjlu- - ajijil - c^-Nl olj^JLi - djZh ja\j\ - jyiyJt ) r ikli 



olj Sill 5 J\ji \k$ct- tf ^jj cContent Analysis i$j^l JJL4 (*—l aJ^JI 

L^l ^J| (_£j a J jJj£ j liL* «J ylP c3^*iJlj 3JLj jJl J I r ij-4-Jl Aiiwdl 

fj aj (jyiJL^^J.1 At* ^L^ap^iiJl O^loll J^A^J t( j^ixJI Lj-^axj f-* L^Ut^Jlj 

. ^Jb^.J.1 J*ju tflftU c^J^J J^ Jl o^ V' (jr^ «-Jj«5J^ JUJaity JU 

Computer Programs A^j-tl^-l ^^ 3.3 
■^i t <L^ j^l <uj2j *l (j cjL«*1*~-U jJ */>* s <_j o*aiL>-I «j»l j ^ JL3^tXi*J 
(oJ—iLJl (—-S'IjJ ) CjIjLJI ^3 Jl j^LjvajJJ J>-^ *-3j*dl rt4> p «l^l ai* j!i^ 
.fUaJl J UJLjLJ c5_^ j^Jl oLLjJIj (, J,bM fUaJl (j ^.Jbxloi! 

J — J^j /v^ljJt i-«lj,5 _^i jJUall IJLa *-» J^UiU ^>JL>vX«J.I l-Jj^.L.^1 Ul 

. ( £*ljJl jjtfj ) 4j A-^liU jjU^i 

: Procedure Manuals Ols-lj^l iltal 4.3 
a — a j^ — !l 4jj-xJI oLUjJb 5iUdi cjU ji**U L»U IjJL^» Ua»I Uc « 
L_4 (j-Jfe ^ II fl^ilj akM'l aJ^I si* Sal* 3-b2 vL-*- . ^ UaJl ijj U f bf 

. flkJl l4Ju-^% gJl Wbu--.ll oLU*Jl jU 1 ^ fJbu-Jll 
: Reports jijULJ* 5.3 

^-ju^-I^ <_id4 |^ jjjLiJl oJu ob _^ aJuSLj:. JlsM ^ •^jb^x_U c )!y> 



86 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: Search Methods oUjL»U g«*£ J iUJUn^J,! (i^kJl -4 
l»-~ w jVl jiL/aM s-j-sis Jj oL«jlxll XjoiJttxJ «L»j^>Ul (JjJaJI jL^^i i*-^ 

: Aib>Jkl jiLaJ.1 ^y ob>jl*ll ^-ajxJ SJUJi (ijJaJl 

: Interviews k-^px-iJl OtAjU&l 1.4 

je lp Jj yiJ-l /fO-VSJ LiT I ^j^ub^lwdlj «UJaJ VI Ji^ ,ju j^iLil jl jj-l j!^- 

il)j Sj (PJ ). OjJ jjaj ol.lj-g'jj «U5 Li^j (*UaiJi CjLL>-P ,jP <?*_pT^> cLa^LtA 

3 hjhi\ oJ *> ?U^ ^1 JLlp UIpI^ <_^£ ^1 h>\k\ J^lj^l ,_/2ju ^Jj UJj 

. fUaJl ^u. a^L* 55t>U *J> -jjJJl ily^l ^j^- Jl JjV jpl 

j^a Jl ^ *i d- jo- : tu^ljUil ?l>*-^ 7^-wiJl J~J~dl ~b^ • 

•j » ^j*^ Key People uj--"^ ^ydi-xi-J,! £* o^lall ? I_j — ?rl> 

^i^l ^ Jil £• o^Uil ad* ^b ^ f . 4JLLp Js- ^jji\ 

4_^?^\ A_JjJbJl 0L_» li-C*_) . a.l.^a Tl l CjUjUI ^iP <Jj^>*D 
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.(2.4) JS^Jt £ j*lS Ji-Sll j*i Jsfy\ ja o^Uil *l^l - 
,_> (O id) I Sij iJ&j^ J^-^ ( ^•^J' ) f 1 ^ <r ^ *^4 

. fUaJlj SiLdkl Jjljjil ojilji - 
ALUil JLPj^ Jj>- Ajc« (iUJNIj f Jb^i-w* JIxJ ALUil aW alJLPj - 

c^\ JtajJl ^J^C^a £* 4*v»>«-iJl Ot^Ull J*«L«j (2.4) JSLiJl Oy _j 
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f\M\ j* 5lj>J,l LUll 3j>l3^l SLl*. 



plkdJ fUJl £i>«Jl jjJqJ 




J>4* j£ £.i>»^ 



J_ji.^i^Jl |4 






4^ 







yHfii^i^'JliW 1 



flkJl ^0«s~~» £» S-^aAJtJl O^jUll J-JLj (2.3) j£* 
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: Jlill J^ J^ 
? lit d)j-«jij ^1 fLjil ,-A L» • 

<? fl^ll 0JJ> pbl ^ ^j jjf • 

^1 jjiJl U ?r > J ^ -^Jl ( *i»lo>.^l _jf jJtijJI ) o^U-jdl ^b U 

? ( oU-^ii ad* 4*-jJ 
? c^IoJVj ^SjjkJl oJlA f L4II s-bi 0_^ji" bU. 

? ? L$il oJLA. f Liii fc£«f (J^f <j^ dJJU* Jjt. • 

? JLidl 

c Jt >- oUjL. ^OaJ ij^-j (Oe *Jl>- J Ail <J] SjLi^l j04 lj>^f J 

0L_» 4 3 Jail t) 5j » Jj^l 4AJb«**l j^iuua djJjiaJ c£^ c£ JJl f l)aJl 01 ij\ 

.SJuLJl J^aiJl (J aJI c-i/J t^iil Prototyping 
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: Questionnaires OUL-s-j^I 2.4 

. aJoJ^I JU Jl 4jj>lp|j AS%>\i 

s — Ikff £ — II o^U-l J oUL/^l Vj JLt f U«-.l Jl JUM UJij 

jj p jl SyiL* *£Ap j»J> -jjOJI ilySlI ^ jj^ iOp ^ oU ^l** ^Ap J^saJ-l 

co^l — ixJ jl ^OajJJ rt g*jjST j rt-fc&ljT 4«ytL UlP dDi Oj^jj . j»UzJl ,*-« S^JlL* 

oUL~ «i*ill o^i* rt-^.o- y fi. " .Aip (s^lji 01 S-^J • ^jI^j^- «*Jl*i jl Sf US' c_£>A»j 

: aJUI OpI^sJI 
<jU-I jL^-I v-^ 7 i>^l Closed Questions ^*il ik^l fUs^jl • 
■!)_■; J /u ll A^-j^ill ak^l ^ J^^lj 1 CJbU-| S-Lp (ju ^ SiJ^ 

,_^a*v^l tjy 3-iliT crjLpty iJyj A>«i>lj tJ^Lj OL^^I apUs • 

.OUl^l 5iiv>-l AjkS" i-JjL*\j Jai j JvxUJl ^ip AjaiUM • 

■^ llj |»Jb^~~dJ i^il <li^L OL^^I tju> J^ aLl^I <-~Jy • 
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rj i 1$ 1p i;U-^l ^J^Cj ,j)\ ^k-p^Jlj 2b-js*il *k^l £>j • 

Content Analysis jMjll OUjs£ J~L£ 3.4 

•j » A .]h;\\j 3 zbc\.\ cjU^UU ^jIp Jj^a>tU i_jjl**^l IJLft ^.XjV^mj 

^.Ijj It dAJAS'j oW^I abt - jJttjJl — jjjU^I - goldl : aJlsJl j^Ull 

./»UijJl j*^ L&jU^j oULJl olakAJ - 
.>UiJl ^j^? L^^s- pbjl OUUI lA £vks-£ /^Jl oULjJI - 

Jl 5 ft )v.Sn Ji^ UJj tjuS" ^UaJi ^ a*jb^J,l jj'UjPl ^ap Oj£j u jlpj 

Lg ^ Siw\ s£ SjPjaJ?- jL^-*^ Sampling V^* 5 "^ oLj*)! i_jjL*I ^iJj^Ujt 

: Prototyping i-jj^esJt ^iUJl 4.4 

■^.i-j ..- ..A l oLiJaXx JbJL^ J JLpL«j ^1^4 3ajJs> ^-3>UJl oAa y_^ 

>jb^ ~ll fJs>j^a <z^£ Wyj t^OiiiJ Prototype <^J^ <r ^ jij^. **JaJSJI 
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jl Fourth Generation Languages (4GL) £—^1 Js^-I oUK" ta.ai-1 V^ 1 

Jjla Jrl jl tul iLJl a — c-\£ Sjbl 3 <J&I J i/> .^va^^JJl <_jj^U-I olj.sl 

ojLlJj^j oLiLoJl oloJ^j jijLiJl oIjJj^j <J,A' *^j^l ^^ J 1 Vjv^V 

.Lftjjpj 0ULJ2JI 

<j 5 lUiJl *S"jl Jull ^ ^a^x«J,l A=tc-*j ajjSC t_jjJL.^I Lift jlifj 

: Observation ljZi\l\ &X)Ut 5.4 

a s\j\ J^U ^ JiJ-i ^ OaJi ^ oU^Ui £*^J 3^-L* ai^ ^j 

JLiJ oLQal*) cJ^br^J iZJ^Jt-Ju* { Js- <JijxZi\j «U9 OlJLjJl jyj> 4*/L>J <-jl«jiJl 

J j&j l yj>\ L^i AjAJ 0j£> bT c fUaJl U fjh gJl <^»U**Jl -^ j 4*Ja^l 

^^ Lp >—^>Jl v£ **•«*■ U UiJaJl «JLa 0j& J&j .aj_£u i£j% c£JJl fUidJ 

. Oyl^J.1 0_^-b^-J.I U fj-aj ($>\ Jj^ " 
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? f UaJt jj^id 
<? r UiJl ^IjOJ ^j^Jl oUjLdlj jJLU-l 

? 4=»orbJl A*ya^-iJl O^LUil oLDalaj isjj-i .J* L» -5 

? ^ UiJl i-lji J^ V*^^ o^lill J-JLj £j&\ -6 

J Lst l&Aji. df «--£ gjJl OpI^JI ^» L.j oUL^NI yJ» L* -7 

■j p cj\ «jl*il ^»j^i] ajyJaS' ^xijxtsW r iUJl V" 1 rr 1 ' ~9 
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t^jJJrl 2Lo\jij ajl^idl JUJbi 
Sij *.^l JTUull JL-Jb* j JU-I ^UaJl ^ 2L.jtAJl oL.jl«il ^4 ^ vi~s>- 

■ja-^ Lg-Uaif jW^J OjuUtI ^OaiU 4s-/2ll SJLijJl (]j)J-\ C^J^ <-lj^ J.i *J^ 

. jJjkJl f Jj-ii. k-bll ijlji.1 J 4^>jyiil ij-ftJl 



IuJkII JLs^Jl 



»Jbis*J,l il)l^U»-l 




JTUS.1 



{.fell AjJ*. ' J-^> LP" 1 

tSjJUrl JL*»jAj SK-Ul Jj^jJ- ^y ak&lt (1.5) j£i 
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{ jyj>\ i\ (j^lb-^ll (juLft (^Lvaij JSwo J^aiJI lAfc <j ^jJ^j 

1$ u-^iT ^1 AJflJuiSlI j*-»l (1.5) J^LiJl £w=>jjj c (*UiJl jij^ J^ly 

: Problem Definition iASLsll *Ub£ a\*-ja .i 
: iJbJl cjULJI c-.D-sJl IJLft jywaii Silpj .ajwc*j» aISLiu^ i_p-jj y«A! 

. 4i£ill <U9 JbrjJ (^dJl rt-^iJl jl Sjb^l *^>\ • 

. Aj tpjil j\p ajLM jl aIS^aJJ y*-y> i-JL^>j • 

J J— »Jt!l jw ^jlp Ujj&j 4l!xJdl Ajj^l Jj>- ^Jb^*J.l c2>lJi^-%> • 

. 4*JaAl 
4_jjJjI_j AiSliJ.1 2u^l rt^JJ ^Jb^l^l t_Jij AwiljJb AjIJlJI J Jl^l *ji> 

: aJUl JpUJi aasl- J^U- ja l$L>- 

. Ijail cJ>U*f J aISoJ.1 jjj fc l" c^JL« . 
. AiS^idf oUA JJ- oU^Liil A«jajl Sjiil (^jJ A^j^Ul olj>iM J>y • 

,v «J (_£JL« ^.../j ( aISwJUaIJ jJj- (_^l Jv'jJl ) <^_— UaJl -^^ V^-*i • 

J i j * l^drU^ (^^ ^l JS'UmJJ a*«JL 4lfCi.il oJLa aj^JjI • 

. 4JU-I SjXiiil J oLt^l*ll 4*JaJl SjbJI 
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• ^ UJ^^J (jJ=>LiJ 4l>-^ll aJLA t y»^ajj 

: ^\±\ plkdl l$w yUj ^1 JTud! jf olj^l JUJbi 1.1 

j\ JS"l — iAl oj » OjO^ j^j . Alvxlji (^^4 (^dJ! fliaJl ijJbi- Ujj! jL^NI 

Sj^— ill OU^I^NI £• f IMJ JU-I fli^lj *JU-I oLL*Jl Aij\l£. olj^^iJl 

■j $OL ^Jl j JU-I fljaJl IfHjj =>)! J^LiAL ^JU JbJ^i ^ klgJl Jj . ^ 1 

: jp <4u 0j£ 

j ^^Uji jf c *&* oui^r^ 1 1^ ^ r 1 ^ ^^ & * b ^ • 
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r UiJl 



5_»%JI oli tfj^l v^j 1 ^ 1 «^>WMj uPj j^ 1 _}' o^ 1 <£jl£i 

I <T C-)l .Unit jyt-k j? C Olpl^^fl ^JoJ 4»^J .iiJij . flkJl J^ju 

. *Co)r3 ill L^l* JLjiiU^J 01 ,J>^~ ^-"Lft ty*j* <-^! •> J " (J-i C5^ ji 

; P Jj-lll uilJLAl JbJL^ 2.1 
•-p ( - J .L-l J^io 4JJi~-« Oj^J ^Jlj t jj jkJl fXr"-* i_3Ufcl -\j-b-c^ JlsM ^j£j 
U>jJi>\ 0^->o t -idaill Sjb^ hjjj^aW ijaj\!bj\\ ^ i.-prj f^ ^y (Ji^y JlJ-l 
>l JiJl oL. _JLp *-*vaJ SiU-1 <_J»JbU Oj£j ^jU-l fUaiU Jj-iil jaP *b^l ^ 

4__JLpUJij x f l uO l; tul JaxJI jL4|j fb *l l-i-* /y_/~"J 0^"^ a-^j^>- ^ij^Jaj 

Oj^j <-3aAi oii t5juS3i u>Kd\ ^ aiS^sdi Oj& l.jllp ^i dJDis'j .^jlkli 

l. i C &j .4iiSj Jif Aiijjaj ^ c ^3 JUJbM ?UajJl (J oLL-xJi oA*> (*-j*-s<2J <blpl 
J.1 sM Ol »jl*ll ^UaJ jijkl £jjZ** cJ|JL*t ^L^ 3 (Mi 5jjail-l *U 5jli (^ii 

;. :. -yk-^j 01 -jSo:. -^jlj 

. <L«j j>Jj eJUJL>p i_*JLujI j»lwV^ii*jj| jl 5jjJJI 
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(♦ ^ Business Process Reengineering OlJL*Jl 4-*»JL» 3 ilPl • 

oJ — ft. 5s-V — aS' (jrv — ^^ j — £jf jl>- <Jj.ll J,l 3JrL»il oljia^- ^yaJLaJj 

Jil J QU ji\ 3*)aJ.I j cS^SM ^ojai^t £« ^UaJl Jj>U>J Ct*^ • 

Feasibility Study sSjJJr\ 1-ilj.J &*-j* -2 
( j p .ji. ~ ; ll c_ £ oL.ji*il f Dai jjjk? f jj-iw eiLul j^jJ- aju 



Sj p <J 5_JU-^ll oAa 0U dJDJUj . OlJLft^l aJLA Ji^-cJ (_£jO*- ji^SlI <3j — Ull 
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■ ^J-^r Uli V^6-^ ^J^. "^>-J^ **** p 2 c^J aIjLJI ^U-jil j U^jO^ f 

aJbJlJl JjAJ-l Jl)j3i.2 

L_*>>i- (^i gJl J >Mj • jijMl XjjZ" «->^f <}M Ji t£\F Ot O^-^ 1 

y> US' t aLoJI JjU-I ad* JlJjJ Jjlp JlsM Ifclp d^j^j of ^ ^Jl ot>Udilj 
tLj_L^ J Jj^" 1 ^ ^^" 01 (_~£ ^1 <J>Ue>^1 : <y» (1.5) JSLiJl ^ o<*» 
^j—^l^- ol5li»j cjl^jij ^Ij^ ^y ^j^aJJ 4>-Ldl ijUlb ASLuil ij-i!lj 
01 i_ £ fe 11 ^Urc-jl/^NI dJUoS'j c L*jiPj V^j *jt?J ^^ ^Ua^j 

j, i, 01 v^£ dJUi JS"j cL§Jj Jj^^ilj l^iJ^ j ^j^il aLaJl JjLi-l opL-j 

. «jJj)aj"j 41uxlji c5j4 C5^l ("UiJl ^jA>- ( -_ f w> jl jlkl J 

£ la ,^| t5 — Lp SjJij Sji^ SjLf «_>l^tf \J>]fi ^LjJI oiA V 6 ^ ^j 

. ^Sji\j JJUJlj Jo* 5,, J J^puJI Js> SjJOJl viAtt^j J^iJ-l jjSUxJIj 

Ol »j\*a 3 Jaif 0^ (2.5) J^-SJI JuwijaU^ ^jIt 7 ^ u^- S j— M-i 

• ^ - .>*r cjI«jU* ijiifj Fully Computerized Systems J* IS' J^j V" j^ 
. System with minimal Computerization cjLLjJI ^ Ji* ^ap V- _p- 



ays 5— y "A*& "*r>jr 



jbjJrl fifed) UkAil aLxll JjLH Jl# (2.5) j£* 
(l) ^. (N) Jrt 
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ol,L_^ a_^oJ-l r L_]iJJ fc^i aJLjoJl J>L| ^^^ oi ^ UT 

• J*^' J OlSL-to^l ^jajd SJbJbr j^aLp <jUijj • 

Feasibility Study <SjJJ?\ 3-jilji 2.2 

oi_ft J JiliJ t fUaJl jijkJ A^il aJjjJl JjLM JLJjJ -^ *l^| JU, 

jl 3 U»Uil oi* J j .l^L^il jL^-l tJju& Jjjy-i Ua ^ u^Uli J,l SjkiM 

Technical Feasibility 4*^)1 cS jJLM (»-*&( 1 
i-^Lu ^jdll JJ-I JLid JUj^Jl viJl cJlS' til UJ juj^ Jl ^>aij 



101 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Operational Feasibility 4-JU**Jt iJj^ (2 

j»l]iJl **£>l» ^jLS' JbJL£ <■£! c ^4a^l j^-s^ N^-i« 0j£~* JbjJrl >UaJl 01 ^ 

: Economic Feasibility JL^WbWI (JjJJ^\(3 

(^f JUI *Jlj SjjKJI J jLjO ^^o L. IJj*_j ccjJt&Jl Jil ^SoT Jb'l_ji jjf'l 

a — »pd\ olj i^iJl ^.j ajM-l al* J ^ uiUiJ j. Cost Benefit Analysis 

f £ II 5 LijJl JjU-l ^ Js» J& 4*5 jdl OJlyJlj Aj^JUldl ouJl^Jl Jb.A*d 

^ol ull ijJl Soil jjJJu 4JL*p J*-^_j . VW-^b V^ ^Ij-^t ^ wLS"IJ| 

.aJUi 
.cjULJI J^IjSj oL£j>ll iJlJISj • 

. UjjPj TT^J aI?^! ^a il_yil iJiJl^J • 
. (Sjst-S lJuJUkj 5jI • 
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t Tangible Costs a — »>jJl\ tjjl £Jl; o^jA fcJ.1 ,jJl£dl ,^-^J 

lg — Ji*^ J Oj & jj^ll Intangible Costs *-■ jJil j^ (JuJl^Jl jp Ia>~J 

j jUix_^.Nl jp KLJlj Lost opportunities WUaJl ,_/>y^ tjJlSC; ^ lj\ — s- 

dj & 01 l^J {£jl (>Jlj c J»- J& Estimated Benefits **3jd.l aJiyJl Oj j^ 

■^£ Ji* ) Z^jAa jj> jl ( ^L«l*Jl L?yJl JJ^'j ^J^ <J JiM 1 ^ ) Z*"y^* 

5 >-j&\ J_^L>JJ Wjdl Jb'I^Jlj ^JxJ\&b\j ivoUl-1 ol^aiJl f-OAi-o 

: aJdl J,lil j^-Jdl jaU* Jl bbi-l IflJUail jL^-lj Jj^-l *A* uy U^LiUJ 
: Payback Method J>bjS~j)h Sjsi ^ij? 

; ajL> JaJl oJLft AJb-xwl Ajja^ Tw'ji J.w' J^J 

: J.UI j^Jl Jp oJlT 



pdl JJIjaJl 


iUsj-ii ulJ^ 5 ^ 


AuJl 


_ 


100 


1 


20 


- 


2 


40 


- 


3 


60 


- 


4 


40 


- 


5 
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JjJ Jrl ja 7*-&lJ cAj^ AI.JI j^ Ijt^l Lli*«3 OJIjiJl L«l t jLp ijJl 100 

J 4 Jp <_3jjti:; vx (jSi\ aJU~I A^JiJl ?j^a» ?Uj*jUai| <^£ Asi ^1 ib^^l 

.aJUJI IjJ&S 

: The Present Value Method 3J^-t I»*5Jl ^^(V 

/^Jl cly^Jl iJUs (Jb ^LjI J^-io -U^*j IAaj . JJa^J.1 J Oyu* JLjVp J P 

A, -J jJSJS'j t *3 yi.1 JtfUll ^jIp J^*aJ-l <Jo^-j jUiS^I aJsJ- ^ J „aiJ 

<_■ ■■■->- (Oyw iJLl ^Jl>-1 ^*4jl <_jL«>- j»-*ij . (3j*«JI (j o >AjLaJI Aj jUtJl oJljLuI 

: aJUJI «%J| 

- d :c s>- N "' ( d + 1 ) / N fc~Jl j ***jdl 2UJ»1» = aJU-I 3u^\ 

Soil iU aJL^-1 A*_Ji)l c-jL-J- t^iui t<3j«Jl (3 SOjLJI ^jUc^I ^-wJ-I a^J ^ 

jLil_^Nl 5juj ^ LjiyaAi <. jbji (JiJl 40 lc*j ? j^UaI] aS)U)I ajl^JI j A*Sydl 
: ^ AJLi.1 IJLA aJUM a^JiJI 0l» c Oliu* UjloJL. a^j Syi ( <J,j *l ^Jl ^j) 

jLo «jdf 33.5 - 2 ( 0.1 + 1) / jL>:> tjjf 40 = aJU-l 4*-ji)l 
v_j> if Ojj^j ci>!Aj JkSi jjk aJU-I LfikJ Ov*^ 1 ^ w tiyuj 01 i^l 



jW^ 



Net p jj— i«J3 5 JiLs^il aJU-I a*-jaJI i_jL*J~ aaj^I oJu* >Jb^u*Jj 

: aJUI a»%JI -y. ^_-^ ^Jl present value 
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a — »j»Ji — ^jj^X\ aJiyJ aJU-I ^iJl = p j^wJJ 3JUaJI 5JU-1 5^aj| 





kSjsll Jlil^Jl 


AaSjsLl tiJtScJl 


4uJl 


JJljiAJ 


jlU&Ji 


- 


80 


- 


80 


1 


18.2 


45.6 


20 


50 


2 


33.6 


- 


40 


- 


3 


45.6 


- 


60 


- 


4 


54.8 


- 


80 


- 


5 


152.2 


125.6 


200 


130 


fcj**' 



: ,jfc Ji-I IAA aJLaJI aJU-l ;u_JiJl OL» li^jhj 

jL.i Ujf 26.6 =125.6 -152.2 
. 3JU.I ^>-Ul •_,>« LiJLsi jji«j aJI» if>->* P jj^oi] 2LsUa!| ^Jlll 01 Lc.j 

. .ita^i^l S^i j^ai j\ ^j»Utf i»_i c5 JLp! jJbi (jS\\ JJ-l 

. iojiill j oJULJl ^o-Jajdl J>«lj*Jl • 
. lg^,o,;7 <LJllXj«lj oij>-jil oljl^ll • 
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*InJ.I o/>U»dl P l^ a^lj J^ j* ^Jb JjL- Sop jU^I -^ U5" 

.flkJl jijJaJ ^j>ui Sl^AJl Js-J^iJ J U, 

^jjJUll JLAtf ik^ $\J&\ —3.2 
t ^ J^ 1 ?& '-^ t*>^ *-lj* *A»-y (3 Sji^-Vl SjJajM ^Aj 

jL^ 1 ^j ^ f OaJl ^jkJ *>-jA\ JjLt-l J^ r l^il oJIa JujJ. jl^o 

*j — J ib-jtfli jjijijsli J~Ji 4^ ^->y of s^_j . y.^kiJ ^Ldt <_jjl-ty 

4 i)ai. Uj dJJJJ fcj^Ul AL.UJI i5_yUl J.J.O-J tUjl4l ,ja *L^Nl j 2u^ JT 

j£ — io ^-i a* Oj£j of £~» j£jji vi->. ja \J . iji^ ^ i,iij jr 

Gantt chart cJIp -k)ai£ j£-So jf cULlk^j UjlpI^j »\_gi.Lj 2U5V5 jf JjJbr 

J—UM ^ja— *\ <_£_)J — sM 1-lji l^u-JaS gJl AkiJ^l g*- jU} JUjj 
Project £jj — ill £j3— &• (^ — ~» j~^ ji>" j L$Jl J-^y ^Jl oU^Uil 
* — •^ u — • J— ^ C-^"" 5 ^ 1 f ' — ^ ^A**- 1 c^ 1 ^A 1 **• <>Vi Proposal 

oJ — jij ^ Lp Wil^ll JUL j . v jUii^^l c5jJbrj £j>iJ.I Sjj^j V^ 

c5j »S of ^ <0li Cj xill II* V^ \>j • dU^ V3^ ijljll <y*r^J 

: jgisll ol^LiJl 
*bf J L-jbjjJL-j ^U-l f UiJl j Sxp.^11 JTLiull jf aKjuII JLtJL*£ . 

. <Jilll 
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jl ill ^j^ull J»J» 4**- gjf ) c ^jjAll Juid ib-jtfU JULjaJl . 

. ( iiLJl SyiiJl j L$Jl 

. £^iil a-iJ J iijLiu- ^1 JUlwJil oljb^lj ilyS/l jljM • 
U — »j. 4JU-I J**J| *i> ^ Cj xiil r UaJ| 1^0^^. ^Jl ol>Jl . 

. I4JP Jj^l ^>j SjuJ-I oljl^JJ oU-Lx>-NI JujJ- J^io 

S^_* 0^1 ^rfl AJli Sjb^J (/M J J J^5o **,, jij kS\ IJU <^ l>Jj 

u — * a— ^ ^ cb^V'j t^ 3 -^ J— ^J ^>«^lj oljLo AibS' V 6 ! JL* V^' 

J uiO — «^l O^Ul«. y^J* LfU jUy gJl AlSCiJ.1 3JU-1 oJuh ^-^ij 

■j wa-o c^iJl jJaJl Jisi jj^j ^0^^U«il t_Jk ojil^ i_j jDolSj t V\^l ^£ 

dl — jIj iO^-j cjU-^ilil dOA (J SiLi c LfL>- cjU-jXL.j Aiftl^Jl aJUJJ j^p! LL^j 
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•Jbxs^ull <— it 



f 

oU^Lnil kjijl Sjbl jjX« : J| 

«Jb 4JL Jaj l^Jajb-j tJ^^XJuil o!)W^ *. , . )? ' ■ "; ^jAJ ibvl ^^^oU »A^« 

JL_* J_*£ JL-J-I J**JI ^ cfij • £>' ^ oli oUUJ ^^ £ 

J jJl4 £* IS'jXJU^. 75000 ^o^. IJ^ fJ^J . 4=xP y j AJ^P jjP 4jjOJl ^Jjjail 

L-tfUJU c. ~-A . (^ — i* uiS>^l cf-J^ J&) UUl * ^-i^J fi&\jA\ 

tfj—^ ^jUp Jl lAUjl dJJiS'j tp-jJl o^Ul JL,jI j^b -y l«-» Oj^ii 

*l_c"l p-JljS L-JLp-t L_jl. ^JjbJ aUl lp\ Of . ^j*^ y^l y^ll J*£ ^J 

jLgj>r -ja dks lij ^bJl aJLsJ U a*~JL *L>wU~« 2^. jj^u U*j . ^jU-pIj 
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<**V 



r bJl >dl : Jl 
uifjisJil cj%^ f Uad JjSlI jj^iJl : £j->jit 



JjJ-irlj .jJl&Jl ^Jlii US oilj t -j^, U ^l l^idl JJ^Jl Jl lgJL> 

. dJJJU fpl\ ^1 

. LijM ii jl^ 75000 CJt3Ut*»j Ub- .kia£ - 1 

f HP 

.(Jjy*J\ c£jb^l j.jd\ :>Up^ \pj^\ 12 UJs>jil (i>S»«j 

p 
.Sjb^U oJboJrl oLUbdl *3j^ls» <J b*v» iJu'-yfllll (jds>j^ J^P 01 
p 
IJL^r Sjj-S' jftfjJl f L.> jl ^JabM ijuiv^dl jl plW^I tlJjJb- V^*i 

. ii^xAil i_ii« f br^N <«Ji 3-2 (JuwaJl tjJij-* £-1^ 



-2 
-3 
-4 
-5 
-6 
-7 

-8 
-9 
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. tiJD-Xj *-**0L> N ■£*-'/» Olixilj aJbJbr 








: ^ L. c _^l o^\ olii^l J,l 




fl — ^J 


(jS jlZm j»Uii <L*»jip- 4J 


l>L«| il^ <_3JU$ ^j^aT J*Uo f LiJl 


-1 


4*jLu jf 


ijVJ SJ^M Cjy^Kjj' 4m>j£ 


fr aJl -j^j: . J^IS" J^io *1*M Qjy 






. uiTjUdl Js- 


JLijjJIj Al^-I /Mjy oLl*^ rtwaJ dJJi 




^*J 


ilJ.1 jL^j^sU L^lJbi^jjl J-^^x] ii^uiJ.1 a$Osu ,»..»v?T SjLpI 


-2 






, l_J**AlL»-l 






. ojl4^ J-*-* 1 ^1— 50 Jl>>- < JU=»^j (-LviiJl Ji^-Jl d 


b LJLp 




C?jd\ 








UaSliJl* 







A_*-Jjl *Ja iJ^I _A L«j 4i5Lsil JLiJbi aL-^ i_>JJ» y> U -1 
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a — ^Iji -up ^LjJI J^U-l ja i ^j iJLp jj^l jjy 2L/M ryA 

f L-JiUJ 4__«lyJ.I J flaJl ^jJbr jv^jiJ t^^Jl J»-lJd £^£l 



-7 

-8 
-9 



ol^2 






-1 



15000 
25000 
50000 
65000 
70000 



3500 


1 


35000 


2 


25000 


3 


45000 


4 


6000 


5 




: <^>j&A\j 
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65 
70 
80 
90 

. %10 UjlAi. 5j _^ 



85 


1 


60 


2 


51 


3 


75 


4 




: ^^LWilj 



IT) 
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j, — «>f ^ * Data Flow Diagrams (DFD) oULJl jio; oUak^ j>iJ 

oJ_* c-^Jj^^I jlhJj . System Modeling idiJ^I k*Ji j 4*-b^J.I oljj^l 

3— J&ty J -JU.5J LlOl oL^^il £ Sy Jj^ 1978 fUll ^ ol]ak>d1 

^j — w JSCiu l^U>«^.l j-SujI £ c Structured System Analysis Methodology 

£j\a^jla 4*Jaj| jJjiaj J,} Oii y\ rt.>»-/aJj J*U^J ^^t^ 3^$jd,l <_ijjSj 

2 *i»3 SjXd J^j iJji*» &U£uj AiLsflJl &£-»j <*JlP 3ijsr oli 1j ^U- 

.Jali oid^ SJb~lj A*_^« l$i* JS* t y>-^j (Jp j\ <<£_^*~ll J} c^^LyaiJ 
Functional ^ — ^ -pi <iJ — £jcS\ jl J-l>«^ — i p- — ~*^ lj — » c^^J 
jiJb" oUa)ai£ ilJip} JLp J*Udl ^lp-y J V**^ 1 *** J^'j .Decomposition 

. JU-I fliaJl £>y p\itj oUUl 

, ,jk! SL>- Sjji J f j « .« nTllj JJ^Jl £^y J^ V^j^ 1 Oaity 
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(JJ^ 



l^Jbil a*jjSfl j^l flJ^~-b (1.6) j£*iJl J 



iJlo 3*4i 



O^ 1 



8jjJ\i 



\^ » ^a-i\ OjS'Jui 




CjIiLJ-\ Sib- ^ jij«J 



»^*ft«ol 



V 



Sjb^i 



5ijlil jij^J 



7 



( Jfc* ) ^ ^W» i$*JL? ^a^ ( 1-6) <"£* 

t»L— kJl oLJUp jj» jsJuJl olkk^ K f#J\ tifi^ ty : Process 4*L*)l (I 
aUldil oliUi Ji_p«^ Ujl4l ^ SiO^ ;ui^ jl a^- _,l J*p c^l ^ *s^j 
J 5 ,,LnI3 j »ji . Transformation of DataLg — ^ **-jUU olitJl Jl l$Jl 

A^di Sbf J Uo4 oL.jUl aJLgi ioUydl J,l aUIaJI oUUl J^ l^ y. 
.j^y J^ai j L^-jJLu- . Process DescriptionOLUaJl i*A~pf iJ *~J <Sj*-\ 
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o\ fiNl s-=£ US' .Lfl^-b t£j£ U 4l!bcdl J-v>LiJl J Jj^^Jl Oji 4-1*^ J^ 

•j — » <Lo w«XjI Oj Svj 01 J-sAiij iLA SiiA^I AiJsjPI t j*>>otJ <LL>jdl «L»_*«j (Jl 

N — t* Active Verb -^ — ^ J*i> ^ SjLp J_j^I a^KJI Oj£jj S^tf jf OliUr 
oL« — ^dl Oli liJDiij .IJKaj ^**Jl ^jIp J*4>-l cOlji«Jl J^t tA^kJl i_^^o-l 
^ -A s £ "Olj — ^H Jo p " jl "Js^-Jl £Lp" Jju 4^IjJI jJ> J ioUJl 

Data Store- oUUl Oj£ - v 
Oj £_j 4?l iaJl ci 5-ijJ^-^i.l oULJl Ojli^ (J-jix^lJ j-^jJI IJU *JL*iwo 

Ojl 3=^.1 OJ » Oj^J 01 jjSofj CfUiiJl OLUP Jj ^ IfcJ} AsrbU j$£ fe>- 

~ j il* UaX**^ Jxij oULJl jjiJLT oOalaJi- (^ oliLJl OjUJ, j^^j 

retell _j»xi!l ^jip . Oj^JLl *-*«l «u» t-^sj <Jl_p- -Vr-I ^ 



CjIx~J.I t^j^Ufoj» 



Jl ^ib Processes ol *LjJ1 {jZ>j cL^Jlj l^« oULJl 35~y c&& ^4^ *l 
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y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



Ojl £ 01 ,J,I SjLi^l jJi4 Ijj^Ij <U> l^Pbr>-lj oUUl OjU£ Jl oUUl 

.>lM JLUUJI ^b*Jl ^ Uj£j 4-iJl jioJl otUa<£ j ^ ^ ^UlJl 

:Data Flow oUtJl jj^r (__*■ 

^ ■ (^t) fl JaJl J =^b ol — iLJl ~*£ j>- J~*J _ r v2^!l U* f-As^j 

j a o\ ;lJi j»^*j n-ci «^y s-^ (H- - J^h <^iJi c^ >*jij 

j • lAL-ji ^ oUUl ^ k^i j\ tBatch **" jl Package '**y>- j* SjLp 

j ol )Ul *— *V- Ji* oUUl oUiJb* OU diiA]j .^OaJl ^jU ^Lvp Ji 

P <J «ii-l oJb» cJlS" li} L»l cL2)airf 4^wiUl«j U» &uSy> Jj 5 ^ 

ji 1j jy Lcl oULj jiJtf JS3 0jSn> 01 c_-£_j ij^-" 1 " aJ ^. H^ ^ \^^ 

3 Nij U^j jtfl READ-ERROR-MESSAGE V-^ 1 ^ *=— »_? *N* 

.MESSAGE1 V—^ i>» 

j jJJ oL-Jak^ 01 t a «J U*j Oyill A^aj oUUlJl jtLcl ^J^CUJ 

^_Js- £j Jj ^rUil oLL^p t) Loops oljjJdl g;! oljlj&Jl Ow" "il oUUl 

.oUlJl "&*j>- 

: External Entity 4-srj\2~l kj^£)l (i 

cu\ )y£S\ J >-"< Ol — iLJl J— »^" oUalaii J$ ^^a^I II* fO=^~> 

t A_^ ol iUl JaLs ^Jl flM v-j 1 ^ 1 M ^ ,up g^ 'f 1 ^ W^ 1 
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^L_4t ^ ^ jj^u 5J_^T ^ SjU ^1 0^ oM f UiJ ^ cbL 

^_!^Ul ol_>osM jf ol *^il ^ ^Lcdl oUUl ^1 J^ oUJlI 

.CJ.LtJ.1 ojj, i^UL) jJl^iJtj 
oUak^ J Terminators Uyl ^a— J ^Jlj teJUh V-j^l oU^^lJ ^ 
0L_J r l_^ £L^j .Xy&\ ^i 4^ ^ v _ J £ i ^^ j^ oL .y ( ^ 

Of jf 4 — Jl oUUl o^ Ul tf UijJ| ^ S^L, &:>U U o^SCj tMi-Iji ^ 

.oULj Li ijjj, ^UiJ| 

ouUi (jiaj Sake, objs-w. -2 

J ~* jMt «it <-?? tflkJl oLUp iU-ii U^Ti UT U^l U* ^^ tAi-lja 

4_JUj&. Jl Ji__^t Jl ^Jp^ll ^ ^1 ^^jl- Structured Analysis aXJ,I 
: ts* ^k^"*- 4 Sop ^ oULJl jLb" oUaJaii jIopI ^jl, 4j(i vfJUJUj (V^ j^ 1 
(Jo2* flkJl a^ cr^i iS<& Context DFD ^1 OUUt $JJ Jak£ - 

la — «> 01 ^ « lajkj c^kj^l &J| J V^jLi-l ^LJl. j»UaJ| as^U ^f 

L$_Ljj oULJl CjliiJb"_j V^-j^" 1 ^LjJI oJLe. iJL4 oUaja*!! -^ c£y^ll 
LS Sa^lj SjJb j£iu oLkWl oJLft J ^l]aJ| Jir ciJLIJLlj .^OaJl Oyj 

• (1.6) J^-iJl cj u;-- 4 jJ*> 
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:OUUl ^OsJ J*H\ (SjbA\ Jak£ j! fl«)l iaiwUl - 
j\ ol — jLuJl (j- — iCuj Overview DFD j\ Top-Level DFD t^—ij 

:UJJ| OUjiUi CJ\Llz£ j\ UyflirM 0\Jak*il - 

C->l — A+£> ( y—*» "L^wJyl «LL*jJ| o*Xfc oUjX* ^uj j^L^usj .hja'^- J>-*io fLull 
CjI Jaiasvil 6JJ> Oj^j 0) jj^JJj clJi^Aj t^^Lj OjU^j CjUaAij Vs^*^ 

tFirst Lower-Level DFD Z*~Jj\ cjLUjJJ iLLvaidl oUaiapdl ^^—J 

iJa )a^Jl IJlA g} 6*j>r^.\ CjLLjJI jj^J (-LvaiJ W^g iUpl ^1 i_JjbJ lili 

Second lower- g\ — iJl Uv ^l l t£ j£~Hj a^-Jj OjA^t ^.sl c£ j>^~* *LiJl ^ 
:<^ULJl jiJU olW^ y£j» (2.6) JSLsJl ow j .U£*j Level DFD 
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oUjliill jiJoJ yJtJI JJas^ll 



OliUl J»JlJ fUJl ija^il 



OU\Jl jKSjd a-L^aisJl OlbkAjJ 



1 S-~-oSj" iJUjJJ 



JjSl i$f~& 



2 l-«Jj)l il»jJJ 



/Second JLowcrYevel DFDs 




Context DFD 



Top-Levcl DFD 




Level DFDs 



N !L-~ij" iJUjJJ 



1.1 1.2 l.N 2.1 2.2 2.K N.l N.2 N.M 




oUUiVjUsJ 3.JL, ,,ife1yblkh*,»l]f ^bll\ tSji^JJ 



f tlbll i^UU JJ.U Oliaky aJSLfc ( 2.6 ) j£a 



Context DFD OUUl &*& ^J\ Jalwxi\ 1.2 

4 , aja^l fcJl ^Up £. f UiJl 55^Ap OW" <>> jOj 'f 1 ^ ^^ '^^ ] 

■^_J| _ rV3 b*Jl Jaja^l (JLft ^j <J f Jbfel-J .j^iJl JaJaAHj" *L*~J dJlS" diJAJj 

:((4.6) j (3.6) JlSLi'yi >l) ^ I. ^Xv ji Ji*. ouyi 
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-ji^b £ ^jS; SjJIi JSCio l^JLsf ^j :$\lasU l»Ull iLfcjll 



J if aJb-lj V*^ <-£_*-"' <^J^ ^ VifJl CjUaJa^lj l^OiJl <%— I 

cj;Ji — H ^UaJl ijjb- OL-j" Jl <-J>^ Jaks^il IJLa Oli ^Lp J^-^j 

CjUaJa^i.1 -jP 2Qi«t (4.6) J (3.6) JlfCi^l ^J fC^Iji (JjA 

.ZikiZ 5^Jai^ t^Ui J**^ V*^ 



aJjJlsr *-—& -4JJ* v^fe- 



t r »t5' OlJliii ^!^pl 



0> 



SjUa^il (—Jib . 



AjW fljjJli. 



V^ 3iU.J 




iLs&l p\kJ OUL„Jl (jSJaJ ^1 iaWl (3.6 ) JSLi 
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«l.i.rJl OljTJU 


JLidlj oUa^l 

^v 






**W fiLJJ 1 t^J*-* J OjjAJ.1 ^j fUaJ OUUl ,j3Jd ^Jl Jak^il (4.6) JS^A 
C— ^J 7 c^ JO l^ 1 -W^l Ot (4.6) j (3.6) JlSLity ^ ^j 

Ojijj llj 0jjj*1vJ.I ^J* *~£il f\kj «L/»UU 3iJ| ^Lp 01 JL4 tAl*i ifOaJl 

ol iLJl cjUio; J*^ ^ ^ UiJl £» oU^u^Jl oIa ^sjj cojbNIj V"^'j 

l$_S ji jl LjJWi i_^£j (^w-I J^Liu JajsL^il ^ Jus -jjJlj t^UiJl ,jyj Lf«i U-» 
(j/' — ijJl ?^ — <& ^jji si f" iji~«« J$ Ojj/^l 4jUj *0ij Jsj .cjUaJlJI 6 JLa f.Lc! 

CjI JJaJl oj ft aJtUC. ^ jjy c^JJl ^OaJl Jl *jj| oUjaj (jUuilj oLJjLviJl) 

<^>-l — ^ Oj — >jJl Jl LAL-j^I A^JkJb 2JiUdl SjjJLlIIj ^L^i\ cj\^1» ^I^pSj 
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,-il ^.f .. .vjl, »LiJ| Sjb^U ( ^JT„ US' tcJUbJl >_-«?- jl ^ijji Sjjvsj LftjJjj 

.jlytfl il£N ^j^Jl ol^Ull ^Ip J_^>JJ lUl^ll 

:OverviewDFD OUUl jJOsJ fUJl JoiaAll 2.2 

Top- CjI iLJl jiJd ^jlp^l cS J^l Maj^S. UaA Jajajxil lA* (^—•JJ 

j, % c~>- cf UaJl jp jiTl J-^U; pUapl ol)aJa^J.I oJLa J ^j Level DFD 

J^ ;*- -j ,>»■». I| U\*ajto LgjS^Vp OUjj A-tvijjjJI OuU*Jl jy> AS^y^ fj,\ 4a_^mJij 

cjUI *JI Ojl^- (JjZ*A\ lift (J J gljT 01 -j^c US' .l^j UJ oULJl cjU»JU 

• . « (_$ji«J.I iJbb 0^3 IJIxaj .aJL>-U ^*Up -J-* jiS I ^ifi ^ ?wbiiLX**J cJlS lil 

^ 4 c5JJl fUaiU 2U»jJ| (.Ju'UijJl) oLLjJI OUf Jj> jfi'ji jiddl Oljala^ 

^ jaJ (5.6) JS^_Juil (ji iij <.a^jJ\ cjLLjJI oJu*> -^ 4*Up J^J IajsUpI 

j -*--M l Js> Ig^^Jj W>Ah f ^Wj ^L^p ^*!ji (^ c^j^ c(2.6) J^LiJl 

^j^Jl SjUl -1 

(c_^Ji *ua) v^^i ^j^ ~2 
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(^^_>J.I IJL* J ^Jbiri^ ^ UaJt 01 (5.6) JlxJJl ^ fl*Jl Jaja^il <jy LS 

ij\ — p^II cjULjj t_j5ol oUL .,-aj tuLLuJl ^ "& j^» ojUUj OjVii- cj^jC 
cjULJI OjU£ tjyj l^j coLLuJl oJu> ,jy cjUUJI oUkU lill-A^j Cj^^S^xJbj 



jbS' OU&u ji^Uj 




<Ls&l fife) J OUgi jS^sJ fUJl JaJaAil (5.6) J^A 
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I SO A l.^a ijj* C->Ualoi£ cIjULJI J^-^j oUa)a£- ^ <_£jX»*J.I \Xfi> { j M ^ali 

j — ^a^i ^ — i*i .^ApSM c^j^l d ji^-Jl oljalaii Jj kJ.1 oLLjJI ^ 3*Lp 

iU Pi <_^£ Jl^Ljj l4-~Jj oLL* Am J (5.6) jCiJl ^ uiil fUil Jaja^l 

oi ft iJJi ?-^ ^JjSCll ^JLviiJl oLJLjJI l^. J^ JlC 4L4LAXA C^UaJaii 4*^,1 

Ja—Jb^ll Jbu QL <_£iJl L$jZ*A\ IJla j oUaJapU.1 e-ifc < _ ? *-^JJ cA^J^il CjLUjJI 

j^—i oUak=J,l oJL* Jj .First Lower-Level DFD OULjl jdJaJ Jj^l yaSM 

ol — «JU J i^-j j «■/»*! oLLjJI -y iAP J,! ^«-jj 5JU> JS" *-j**v2j Uizjl 

(6.6) J^ — iui\ j^j tL^^viuJ ^1 oULJl Ojlii dDAS"j i*4~j UJ cuULJl 

^LJ-i Ol ;Ul jiJU) (Jjty ^^1 tfjI-Al ) Jj^l ^I.^tH Jaia^JJ Nil* 

5jl Pi 5 jjLjP 01 Jajasxll IJL& ^ Tt^aljj ti_*^Jl Sjlp^ ^LaLcAl 1 ,,_»j aJLjdb 

.SjIp^I j^ yy ^ oTtJl -1 

.jyC-Jki Jj ^ ijiill i_jb£]l Js^- (JLp Jj^sJ-I -5 
.jyil^Al ,J,I U>Ljj|j A^I^P SjjJli ilJLPl —6 
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1 ^j a^U*JU OUlJ I jS*fc) JjSl (^aAJl Jakfcll (6.6 ) j£-5> 
tUl iLJl OjI^j oLLjJI dJU>> (jy CjULJI (jiwU Jz)a>J.l IJl* ,juj L*S^ 
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DFD Features OUUl j^JLi Olkia£ j^U^- .3 
S elf-Explanatory («-$ — ii\ a!^ — ^ <^->lJlJl J*^" ^Uajaji Dj^j 01 <_^£ 
^1 — )iJl ol — Jap *. — ^ (j-^J iUlS^j (Unambiguous ^ f Ul N 4>~>ljj 

£*ljV— M J— i^3 0\ Wait J kJbxa-Al <jJl jl V-Tljsil lSjs£ V 01 1.3 

: j^a^, y Of s-^ oJrl oULJl jio; Jak£ of g*i IJLfcj flowcharts 



t\S*i\ CjMIj 




c_j 



e 
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SlalaAlia^l 





3jjJTl4 



5-5VT SjjJtt a^jj Ja 



,*$ij> c*S^ _^Up ^ja.^:" cjIjIjSj j\ (j>ljjj (_ 




.c^LLJI jio; ol)a)a£ ^ J^> jj^ <Jl* «^^j Control Element p&£ _ r *a^ 

.oUil ufr* y> \^S Input Signals Jbol oljLi| (j 



► SJIjjll JjJbr 



t-Jljjil OUIj 




.(^JLjLftjtll <»«iJ Oy <A>-lj oIjLj Jfi^ jj» _/>^i (J 
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:oUlJl &&- IJlj: JL&Jl 2.3 
•j * j litf. ^ cjULJI 01 Conservation of Data oULJl Ji<bi s^h 

j < c ^ >UiJi J| aL>-UJ| oULJl 0U JMJS'j caJI Sijlj jl V lsy>ry> <^->^Lj 
.fliaJt £jU J,l £j£ jl oULJl 0jl£ j _yk-J Jj ^^5 j Os — « 01 

P l^__Jl < _ s Lp oUUl Ojl^j oLUjJI -^ JS" J^ Uil la* jM J 

cU,L- L$Jl jjj i CjULu OjUdl oi* -^ £_^ 01 j&£ N oULJl 0jl£ (^j—ii 

j£ JuiV U » j ij Lprl^-1 f AjJbr j£i J,l IgJj^j l*J| *L>MaJl oliUl 

.oUL 3jI <JL*Jl ^ ^2; 01 J>s„ ^ <;l L5" tJUJbM 

:3i*i^ Oii S*i-£lj OUJ flJbia-^ 3.3 

tju^ V^ S^b-lj Sjii^ SjLfP ^U^:*^! t_~£ :OLiU*ii Iwo^vJ (I 

SM £ 3 aJsj j) J *P OjLfjJl od* (jmSjJ 01 <w-*=J ^M-*-*^ 

oj^l — i\\ 3*J a^I " jl "^j^vsJI l_— »>-l " Ji* Specific Action 
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SiJ sij 4_jx^Ij f.\ cl *\jl>*^\ i_^ :oULJI Oj\j£ 4****j (v 

C->l iUl Oj £ i£y£, 01 <_-£ US' ^.bJl jy^l ^ iU^lj 

.sSji^ yljlj jyl>3li Js>U>-^U Jp-Ij 

V ^ SJb-lj US' ^l-b^U-l J^aij :OUUl Oli&AS 4*<u-J ( — ;* 

£-1 "J- Ul> <u£3j .\ajS- jl JUa.1 jf 4^ _jl Sjjjli :Ji. oliiodl aJA 

SjjjI » jl '«ii JUaj| ' jl f-lj-A _/•! J^* _/£""! ji t)li*K' ^LA>cI**il J| 

oL _->tJ >lJbv: «il ojjj^aj jaSMiJl (^£ L^l La>j iiiJDi jjp jl ij ^il 

.^UxJl OULj $J3 Olkla^d &&*ll OUjS^JL! jJ-l SuJ\ 4.3 

:aJUI vJU^I flJb^l 

I JajJ Ja)a^l iJLto c5 *-^iJ tyiv *-»JI (<W Jaka^il J •**->- jJl 

fl—Sjl >.-»» ■'— »> J2*£ f UJl Jaja^cil t) L.f .Zero-Level DFD 
ol—JaWl Jl JUiiNl ±s- f .li£*j - - -c3<2tl gjl S^pL^i* 

ij y. aIjJLJ! jL«j Jl i -prjil j»ijl OjlCj 4k^ U^ J-^L 
.(6.6) j£-iJl t) u^ ■>* ^ i*-£^ ^s 1 ** 11 
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iZJ 



JUaiij : Balancing of data flows^lJl Otfktf &)Ij* (v 
a a^u> aJaP J] aJ^-IoJI oULJl cjliiJU *^- 01 j* oTUl 

Ol ;LJl J aOxJ L.^-H Jajas^ll J,| aJbMjdl oL&jdl ^yJu 

oJ hu> Cj\ . \l\l*A\ 0J ft Jjc£ Uf CjUiJlsJl -yi jj^T J>JLP (^gip (_£j^ L_Jj«J| 

,_/a_ju ^j JU^ ( yCc US' t^giP^I JaWJ.1 j Jb-lj jiJ& LJjdl OjUak^ll J 

tji I Dialogues ^Ijlj sM J ^) ^k^-Jl ^*J^I culi jl 3»Lil j>p oUiaJl 

<_<r* ^J 'i^*^ LSj^-dl «^li oUaJarfdl J (UjjPj frUos**! ^JpU^j CjLUjJI 

.Expanding of data flows A-L^ 1 °^ 
: jijjl Oliak* AiOPJ frttfl OlJU*lJ ^AjajJIj _aiSH ^ fell ijJb- 5.3 

3 «_^jL«j 4>«^>Ij -Lii oli Iftb jZ**** p-y^. JjS^Jl OUalaJsi *So .J>J 

• (Ji ^. f «/•> '»J 4J l* iJjps- 

Jl Jj — ^1 -3—^ ^i^l ^j: Jj Jl j»_^ij| J jl^^Nl (I 

1 jjijyjjj -j^C, Jl cSkX^-ij 3iiA£ l«^a j\ AiJ?j j^-^J cjLJLp 

. S.A^-1 A 3j>uiv9 -ut ULl 

9 J,l 5 ui — ! «^j ^-i &\ J^y V 1 .^ oLUjJI oJLfc iap 0U 
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Of I A ^jS3.l oLLjJI Jl ^1*p JS" i^j^JJ JUp ,yjA <~Jr„ (r- 

dj—£± (« — £J ^ SO:, L» Jil oLUjtll eJL& tju oUkxJl Oj^J 



:^y-l oLlkw 6.3 
oL_)LJl Ojl_£j ot J**J1 pU-f dlUT) oUioxJl ^Lc-f ^bT ^ 

J>l£)I il liTj cjULJI Ojl£ j^j V^i Jl SjLA^* j^ US" 

J^L_5^lj 4a- m*J diJJt liJUij cJaJa=dl ^ 0l£* ja j£\ J V^J^" 1 

ij} jL>| J** *-si>_j *Jlj aJU-I oJLft J}j c<Li 4*t>lidl i» .jlaiM ^ Ol£>"^l 



jjljjjl oufc 



J«U>» 



:OUUl JJJbJ iikilj killl Olkkriil .4 
oLL*il g;l r UiJl J^p ^i^ Physical DFD a^lll oUaWl ^Xj 

J UM I J rf UJjipj .CjLLjJI oJLa »bt Ifda-ilji ft ^Jl iiJaJlj U fji ^ 

ijilil oUak^l (♦— ^ ^ f ^ ^J 5 tS>4 C^JJl fOaJl jP oU^U.1 £~*^ 

■ -■ 1 UUa Jl 2 .alii oOaWl dJU Jijs^si f^L jJLb a* f co-ULJl jiaJ 

j( AiJaU SjLil <^l bj* Upbf n^» -Jl oU**Jl -ks* Jif Logical DFD ^aki* 
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- Sj .JLidl SuL^j JtfJLsil J^UJl ^ iUi'bllj tfUaJl J-5 ,y o*bl c_-»jlk/> 

a ^b jll (J „ Cj cj! JLp jf ^Lju 40ULJJ Jj_^ oLUp 

Ja as 30^ S^;« Ja)a£ ^liC. OjSC ^JJlj JjJjM jUJl isja^ 

^t c* , l^)*^ -^Jl OUUl Ol&JUj fifed) Iff-j^M OU j^Jl JLjOji (1 

'2.\..s>Ar\\ 
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.^jv^Jl yi jl~Jl -y> Jaja=J.) aL4b JUiJl i_^£ US' *s>rj li-1 

J 9Jb" Jajaii J,l Jj-^jJl t ^>- 4la.M....Jj Jdiwtil 3,Sj**w» 4*^-lj^ (<_-> 



.CJl 



Ay SJLP 4jt>rl^ll 4*L*P j!j>J -j>-C. C*-£i)l J-tf-^J r^L? ^^^jrf 

2 f j4 Silpl i_~£ aJU-I oJLa (3 c^oLiu>j SjjiS' cjUso; ->_prj - 

J__AjJl ^ LjUl* Usr^»- ^/^u" li-;^ CC^^I ^jJ^J oLLuJl 

J} J ^»-.l l S^IpI i_^ aJLJ-I aJU» J coLUjJI JJ £j* <J>^^^^' 

5iL_pl >^£ dUJJj ^ikill j^t Ui~S"y ,y> l4ii OjSCj OS Uaj 
iJ p c: e- <y <Jy^ lT^ ^ <^L^I Oy ojbL" :>_?*- j - 

>LLJl ^^i' i) >Jl Silpl «^£ aJU-I oi* J tCpf 



,oi 
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•ui«*il l jy" JbJ ^-^' £-■* <i^ c£ j^««-U V^' fcwJl ^rlj^a ( e, 

■aTUij ^aJslo. JSC^o 0L1 ji~di ^- j oiklasxJU V^ 1 Cr**^ '^y (4 

.Sj_j^aJl JCS- 4^j^Ul Cj^jOj^I pI^Ij C JU-I fOaiiS I4LU?. 

?^Ji;Sli JJ~J aJOi iu^Ii </> t- -1 

^.I^Sm ^1 oUj^ixil ,y> L.j flkdl tuUL ji*d ( jlJI Jaja^l y> U -4 

fyUadl CjUL, J±oJ fU)l Jajasdl I^JUj gJl oU^Uil ^1 ^ U ~5 

?<J^ULJl jio; Cjljajoii j ^iyS Of 44 ^1 olijadl ^f iJlP ~6 

ToJLJrl oULJl oUakii ^yoJUa^- 7-j-ilj ->^ -7 

^(ojUUI .W) oULJl Jk> 4)iiLsM Lu;. >j*A\ U -8 

?iiJJi V 6 ' ls* K? lS*^ 1 ^->0aJa^ c) oLLjJI |*Jy ^ tJuS" -9 
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Olj \a£-\ ^ L.j ?^ikAlj Spill oUUl jkJtf oUak^ Oy <3>Jl L* -10 

^oliLJl (jiJJ Cjljakii- (»_ujj ol_y)a>- t-^I —11 

0O 1 g 

S^JU^l^J.! olililj ^vJ^Jl CjLLuJI <L» iJb-j J;p^^Jl /»lJaJ ^bJl -kja^l (t_J 
? j ^ <_} 3__^»bL-l 4*33.1 oLLi? ^UajJ OljLJl jiaiJ fbJl JaJsL*J.I («— jl(2 
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STUDENTS 



i-ilsf ^V-iH f^*I 



JUiyJb 5 jjHJ 



Jjjjdl ^ 




i_jIsS' *.1jJ. t-JJ» 



V t£Jl J sS? -jr ^j 



ACCOUNTING 



jij ~dl oL.jLc r UaJ (f Ullj j^Jl ) oUUl jia; oUak£ p—jl (3 



obrjAii 



■iW^J.1 ijJL» cj c^^Uc^ 



j^-jdi 



((jyxail ^) Jj-lAl oU«xdl 



tills jll 



..UaJj 



i£t 



^jOsJ-g^ull CLj\s>r\~>-\ 






jUill ^ f ^Us-^l 



frlyuti c->Ul> 



j\xig;.«U c^UpLto-l 



^ ^ 



•pxjJl <J^iUiJai« 



^Ij^Jl olU? 



■^S\ U^p s^y 



r^x^iJl CjLjJjJ 



/pijJl CjUUai* 



t y>^iJl qLLj- JJjJut- 



Ul Jl 5^-L 



(tfjiAil) 



(jjw^d.1 ^) iL-jll oU^idl 



julyJl s\A*\ 
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fJ __S, griJl Jj9e % ^j\jj\ f OiJ (fUj|j ^ oU y, ^ j^ ^ jl(3 
• S-^J J 1 l - i ^ Cr 4 J**-* 1 IjO u^ 1 uyi^ •A' o^U^ i_JjJL>- • 
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^Wll J*aidl 



f Hull OULj JJl^ 



rij — »J4 ( _ r « — «j I * aUpl J,l Data analysis c->LilJl JJ^ t-iJLjj 

3 U-^i. l«J jJl 3ja*£u^l ^ 3_jLjJ| oAa >x*jj . Data model ^UajJl tul !Lj 

aU pJj ol JUjJI JU-JLi jl^ JU-I y> US"j :oUUJl S^Jii £t\Ja& -1 

: Conceptual data model OUUU <£**»UU ^h j*Jl ilOPl (( 

r-ij «jJt ?Lj lit^- <%-*> j tfUiJl cZjULjj A^r'-K L^ajl oJaJM oJLft .yw^Jj 

*_-» 1^ — tU*5A.pj toULA! v^jl Objects ( s.lw^l ) otp^^il u »£*j <_£JL11 

. Semantic analysis 
: Relational analysis Oli%J» JJ£ (o 
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Data Normalization c-jULJI fet^ y ^j** °" Uwl li**JroJift {y^j • '^jt^j 
•Relational Data Model <^->ULU j,U%Jl ^-ij-Jl ?Ljj 

: oUUl oJ^\5 a^i ( pt 

l3s\ — » iJustfji J} Relational Model $l£A*Jl 5- i>*Jl Jij^ t^j 

. Database Definition^UaJl <-^ULj 
c r L_JiJl J — J^ aU^. J ^ oliUl JJ^ J JjSlI 3>iU 0^ l>Jj 

.OliUl *>-JuJ 3iJbyJ.I i_JU.S/l 4—Ijw\j 

5 — jy> ji?\ { j^\^a3~\ ija-^y J,} Data modeling oULJl <*-ii <J»JJ> 

. Data Structure Diagrams(DSD) oULJl JSLa oUak^ • 

Entity - Relationship (E-RD) ol — 5^UJ|-oU^3l oUaks- • 

. Diagrams 

. Entity Diagrams oUy^l oUaJaii • 

. Binary Relationship Diagrams ybiJl ol5%Jl cjljaja£ • 

Entity Life History Diagrams *jy&>\ SL»- ^jb" oUakii • 

. Petri Net iJJj olSLi • 

: Data Structure Diagrams OliUl jSLa olkkf -2 

ol Hajari oJ — ft ilop} j^ij . Entity Sets tuU^lJl ^.^J iik^ olpj-*^ 
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: SLJ^I j^-L^Jl ^ o>l)aia^J,l oJLft DjSoJ ( 1.7) J5LiJl j tjwi jA 

: Entity Set &>-&! 4*^(1 

Attributes 2 — J j~s^ ^ — ** j' jfi&*fl* IS *~^ &^~£JI lg u^r 01 ,jS0j. 

*■ e * * sty 

I £ y j\ Simple Key Ua^o '^u- 0_j>J 01 Cr^-Cstb U*» V- 1 ^ ^U^-l 

. Concatenated Key 
: Logical Pointers M^ OljJajU jf iajij^uJ 

j UJLftl iuJ -^Jl j_^l t»l (1.7) JSCcJl j 0!^ j* IS <.£j[iyu£i\ c->lPjAii 

•j — £x. ^Jl cCardinality ^S^l £ji Ji* ^ ^ JS* ^Uj :yjj oip Jaja^l 

j — v-J l** 1 ^ ^ t) ( ^b ill ^J ) J*~" <il J 5 "-* ^^ • 

.1.1 u 

.1: N s-^'j o^ 1 ^ 1 ol ^ 
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-^ yj-3 ui*^^' ^ J cJ%*^> Sap J£ o!>Uc- Sap 5*Mp • 

. N:M 



ij-ljOjl Olj^l 






P^yll 






1 N 



1 



,jJl 






N M 

► 



j^yi 






(jrffc-Jl |»UaJ Jli*) OUU j£j» iaktf (1.7) j£i 

: OUUl jCft Jaia£ ilJLpI oljL^ 1.2 
u\ j -lai-l jij <LL4 (^^ j^JUl j.ljjui) oULJl J^a Jaki£ pUJl ,-_,££ 



<JU 



aJi ft ? l ,iJl Of o^ pf Uyif JUL) : OUjiJ&l £j\&j*£ JUJL£ (1 

aJlfc Jl f-yrj^, . ( DFD ) oULJl jkb" Oljaja^ Jl JsL^L ^ olUa^II 
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. oUUl OjUi vi^o4 U^U ^ ^Jl oLL*Jl • 

,j » *S^ ^1 AJjijSJl oIp^o-s?- JjJbS rt-i SjJaiJ-l oJLft J Aj\s IoS^Aj 

1$ — fj ^ &:. cj\s-yJr\ ol» JbJbi jujj . f Uadl oULrf JSL& Jw>j U^U 

J — 5 \. g ;, o .s h ^: — w» •_£ II cU./?.H jl L yaSL^-\ JbJb>xii Sj)ajl-I oJLfc «-^ 

j\ fUoJl oULj (j-^15 j| oULJl jiJb* oUaksi Jl f- yrj^i dUi («JJj .^^5" 

J__ic £ Jl JUjJU&J a*-£M ^L^M OjJI^ ^iui . f UoJi jJtij Jl f- _pr^L 

(»->j ^ (c* S^AjwUi Jj£>- (j ft . ^i'7 Ul wbrtJ lg.^>AJ SjjjUJI ^**i|ji tj^L ^s*-» * jjJli 
ol — sftidlj i, „ S l i cdl cjULJI Ju^Uj — y,j}\ rt-^l — Sj kJUJl ^jjIj — Sj ojLjJI 
a — *-illj *^*J~\ i^Jj SjjjUJJ aJL^^II 3-*-jaJ| Ijj^Ij . L*jL»-jIj liLoS'j <pLll 

.jjJljjijlj 3-stfl>-l CjU^lSJI APjaS^ jyafUa^ JiC Jji^-I oJLftj . Iftjj^j 4JUaJl 
o-ift {jA J^\j oJ^-\j jLx^l t_^£ "a&jaJ; JS* < _yauUa>- /u£- Jba/ Jbuj 

oJ — (s. Oj £j 01 s-^_) .<Pj*irl oJLA ^p-lxi-« t yaJL v a^- 4jliC, (DjScJ ^yu'LaiM 

j *-^ oUy^ OjfC 01 t ^U. N (^1 LteyJA q*^p oJby ^Uail ,ysSUa^-\ 



>» 



^ — L>i Aja-j — ^oj ^ig ui rtjJUil JbJb£ 4-L.P jjl^u O^U-I (Jfljv* (_)j 

l/ 2 — *! <^ U — J *' J ^*-J °-^ (^*J l$*-tSA* 0j5o il^il oU^jS^ 3 f-y>^T 

.(1.7) J^iJl t) utjU Jbll J t-juiJl oli^ 4p_^ J Jl—J-I 
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a — e^ J C Aikdl ( yaj\^-\ j^U-f /^ t_^ SjjaiM aJUb 5jU jj 

dj — & 01 jSot ^l diL" ^f Multivalued ^U-Ul Sj^I ^'L^M Ul 

5 — ,Lvai.jl o\ 'W^ l(SJb-ljJl 4Jj~!xJl ) Jb~ljj| Js«~Ji ijj l»-i -y* ^iS"! li. 

j 1 * — -lj ^W^J f-^j pi* ^ jj^o" Ja*-f Sop y^a 01 t ^J: -jJl SjjJLill 
af 0— ^t ' * ^ Jl j^-J tUUJl J SJb~lj 3^ 1^13" ^^ t ApLil ii^lj 

:iikdl iajljjJl *LSJl(3 

Ui — ! Ol — 5%Jl ^ — JiT ■% — ll AJihAS JojIj^I JL.JL£ *!. Sjjaii-I aJlA J 

^ — *j 3oj\jJ\ oiA 01 liL- U^i ai)j c^UiJl t3 <ik*M oUjJm$J| oU>j*ii 

J oij — *-^ll Ol — iLiJ Jj s^jJl al4l ,^1p Ja; ^1 Cj^oxl J^JUj Jaja^l <j 

•3 — llj tg lie ^Jl cjU^JI j^j ~aA& 1^4 jv^.^1 oJL* |^.j Jbuj .SjlpUJI 

jl o^U «. Sop Jl J=*~, jl J=*^. Jl Js„^ j^.j ^j o^UI L4JI I — iiyj 

.cj^^^i Sjlp Jl otjW^ 3vXp 

(ouUi 5jj-*j.) ouUi £*k?(4 

C5d_)l flMJ oUUl JSCj* Jajait Jl J^jJl p. JULLJl S^JaiM f l^Jb 

.Unormal Form ^ — *~kJl j*p J^LiJL jOl IJLa Jiu ^^ij i4x^»lji ^^4 
Data <-^»ULJl f-xkj ^j*-"^ M-*^ d^ t>* (J**^ J^ 1 J-i ^ j^ S~£ «^UJj 
ONI I — *l o_M ^3l li* ^ (j^-N Jvai j ^jOi^ L. IJLaj Normalization 
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:OttlJ! «j*j*lij <3^ O^kkt £jJt£(5 

j c- c r~ 11 oljjiJ! ,j«SC*J CjULJI (j-j^lSj jjiJuJl oljaks^ 4*j*-i^ i__£ 

Ol ;L) 6jl^ &U>! i_Jkj i±Ui OU ftp JlX-ioj CfUiJi CjULj j£jk Jajaii 

.SijSr^Il OULJl OjU^ l_Ju^J Ji'^ ctilAi J O^J^br 

ai^ull - &>u£)\ Olklaitf .3 
(E-RD) 23tA*3l — &jij£)l Ollak£ j-^Up 1.3 

IljA Abstractions ^^^t jy>j j' (^^>» ^'^ olkksJ.! 

fl JiJl <jj SiJ^t jiLJil J~*J (•j^iil lift ^ JL>*i~J lEntity &jiJ&t - 

(g— ^>) SiU jt ijj» jl <^j jl c^lj-i _/•! jl M>* J 1 Sjjto J^ 
Entity 3 ij*S A&yJ*- 31jUJ.I olijijxJl ^Pja^ ls *_- Jj .t-fcjj-^ _}' 

. (2.7) JSLfJl j j^JlI j*J| JLp 
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: Relationship 35%il -(o 
Apy^A t _ 5 *-~?j . J&\ y Cj^y^" uii i£** j^ Interaction J* 1 ^ Jifj 
j£ juj Jaja^l J U> y>jjj Relationship Set '&&* **y>£ ittUill oU%Jl 

• J** -^ J** i/j« ^ V^ C^ 1 5StA*Jl *^l *JUb i_-3C. uyw 

: Attribute i*-Jl jl l«^$-l (-»*■ 

.(2.7) j£i ^ Ol^ >* ^ Lf aSl^-\ oJU l$Jl j^^j^U ^1 (olit>U 

STUDENT-NO 

STUDENT-NAME 

ADDRESS 



STUDENTS 



N 



STUDENT-NO 

COURSE-NO 

SEMESTER-YEAR 



COURSE-NO 

COURSE-NAME 

CREDIT-HOURS 



/StudyV 



SECTION-ID 
COURSE-NO 



M 



COURSES 




SECTION-ID 

SECTION-NAME 

SECTION-HEAD 



fusty 

SECTIONS 



2S*te-ijj^' hla*L Jb» (2.7) J&» 



145 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



jg kv 01 j^Jt^Jl c^l5%Jl sop ^j .Cardinality OlfcWl J>OP (i 

01 •_, — !x£, i±~~~ . Relationship cardinality UaJ i y-^j <.a^-\ji\ 3Jj~>JI l^i 

2L_J_^I ) a >.ljJl vJUaJl jjij _^Jiy of j&i, o"5Uf 2.7 jCiJl yii 

?*£ ■ lIUJUj .Lfci Jaw—- /^Jl olj^iil iJLP u-o- oUtAp S-lp J (oJb-ljJl 
"^jj j" 4 s%Jl ^t>_^5?-j t-JOaJl 4P^*j£ ijy J-vaj cS^l JaiM ?L«I N t_3yU 

iiJ IjUj tjj ill IJLa <j} IjW-*- jjJDI <_-»!AjaJl i-Xp i_~^ cj15%J| ^ :>OP J 

g} ol stA*Jl :>a p L»l .o^j*^' uyL* uy J-«^j csJUl J^-l ^Ul (M) t_-^J 

ON t Ja ai oJb-lj 49^P j^i ^b-lj j_/ii j^iaj 01 (j^U. ^ I4— <jJJ ' 4P ,j*j£ 

."L^ijOj 1 5j>j*^j 'tuljytil 2[pj^l (jy J-^ljJl JaiM *UI 1 *3j\ a£ .iJUJUj 

; <3^1s> 5J0u *S%&\ 4Pj*j£ (J SJLs-ljJl SJjij53l iljLiJ 01 jjlCc 
•j » dj£i Ujjlp : Mandatory Participation V ! jH 2S"j\-£-° • 

. 2 y%A\ ~<Py>A J SJ^-lj oyi JS^I ^ip ^jJuSnJI j$£ 01 lSjJjV^I 

01 c^jjj — ^1 j » ij-4 tij*j Uoip Optional : kjLs^l &TjL£j> 
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.aS^UJi — byJ3\ olkktf p*>j JlPlj5 2.3 

" Oj -jJb " ^5%Jl *ej^ cu-Jb^-l £-?- . otApf (1.7) j£iJl 

3 Pj*j4 c^l Binary Relationship ±-*ajl teyJ^ oi* ^j*— J ciiJviJj 

: oUil (3.7) 



TEACHERS 




COURSES 



STUDENTS 
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^JLo ? r . i< ^ a l) L^isLftiLj Aa^UJl rc^^aj (i__J 




jjJl i^tJdl 



Ol-W^ 



Ma*/ \/ 



oJuJit 




UUJ j* jiTSl OlhUll ^h4> (3.7 J^A) 



JS\ — iJl ^ US' . {Sj^-H\ tUUji5JI oUj*-£ ,y> iJLp >c* cj15!^p u. 

:oliaI (4.7) 



L>jl«i» 




PRODUCTS 




CUSTOMERS 




i^u-k^r Jak* (4.7) j£a 
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:-(5.7) JdJl J 



PROJECTS 




COMPUTERS 



tty* & jS"b, hjiS 1 ^yj- J=4j (5.7) jXi 

. ( olPj^rl oJu» Ji^ ^i oU^Ll 



i_3j mil Oj £j 3 ij~&l .4 ty>£ { y^\>^- ^1 jLi>-l v£ • 

J^Jl J uir 4 y L*^ ' ^ aJVjU JajA 4^ ^jjj .Unique Value 
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j . Oj_So \Sy> y&~ Silp <UjSJ> 45%Jl ip^ <3yt* Ul (2.7) 

j laJl ) eJ fe 4i%Jt 4Pj*£ U^Lj Jaj^ /^Jl ii^LjSOl (a?y>£: t$j** 

01 s £ **jUI AJ_^i3l ap^jI cJ^ Oli diiiS"j . ( (2.7) JSLjuJi 



»^P 3 P^S- ^jlp 4S!>UI| AJj^Jl Olla^ t£j^ N 01 Jvsa; • 

j£ ^Jl (j ,jv y j ft US' <£jA '&$£■ CjIPj-*^ ^ LfliUiAl J>S„ 

.(6.7) 




Oliaia* j I4JULAI J& ^1 OlS^Uit c~£ ^ ( 6 .7) j£j» 
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: Entity Sets Variations & jtfi\ OlP jjk SiJbxil J\£*Sl 3.3 
N l_fti_pr_j Of c$f }Ui^ U^ jf l^A t IjlS.1 c~p- -^ ^Jj^Jl JiX 

5 — '>yS <3 > — * s-J^ ^ y . fOa-Jl ci ^ '^v 2 ^ _?f 9-^ ^ ^y^y. ^j. 

oJ — * J — ^ (_5« v«j_j . aJIj" <p^«Jt t3 c^j 3,1 -! ^j-^ •> j* y. ^h>y> L* 4p^»_s~ 

of o— ^ "^ ( 7 - 7 ) J^ 1 i3 ^ Dependent Entry *uts)l 5J>uSCJb aJ^^JI 
|1 lil "^—^jOJl oljjJ — II" ^jyjjT g$ L. U&ja SjU-L **aUM fc^L&l JbrljS 

. " oljb^ll " VjiS" ^j^ ^juU ^i " AkiJ^JI " AJjijT <p_^ JL«Jl, J^M 

:oliif (7.7) JSLiJl t) u^ y^ L^" .2UjLJ| *p^I J! <L«sM *Pj~il 



EMPLOYEES 




DEPARTMENTS 


i 




^ 


r 


TRAINING 




ACTIVITIES 



a*jis)i 5i>uS3i &j*fj i\i^J,\ &jj&\ &ja£ (7.7)J^-iJi 
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«j j < -l< CjULJI dll" 4i£j\d\ OULJL Jt^aJLj .fUaJl ^L*j 4^"^ V^-J^ 1 

:«Uaf (8.7) jCiJl J uu» y^ L»^ 



STUDENT-NO 
STUDENT-NAME 



STUDENT-NO 
COURSE-ID 
SECTION-DATE 
ROOM-NO 



COURSE -ID 
COURSE-NAME 




COURSE ol j> 



<>) 



STUDENT-NO 
STUDENT-NAME 



SECTION-NO 

STUDENT-NO 

SECTION-DATE 



SECTION-NO 
ROOM-NO 



COURSE-ID 
COURSE-NAME 




LjJrUi, Awkll OUjls$3l ^_^uf ^iJbvulj 3iJL«sll Ol3%ll ■Pjfli* (8.7)j£-Sjl 
. ii Ja Jjj 01 •j£c_ AjT o^f (8.7) iak^il ja (I) *yM J Ja^tAj 
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ol3*>UJl oIa Ji* 0^ IJtaJ j i Multiple Relationship S^o*J,l &%Jl jciy£>)\ 

. olj Jul oli «JLp *^« <L*jLuI Aj iljSJl oJLfc Jajj X" <LajIjJJ| i_-jtiuJI SL»_uJ.lj 

(jj t3 P J-**^ O 1 ^ (J Sij^r^il OUjijXjl A}^* ^j^ 1 I fl *«;)?' rtJJ 01 <w~£ ^JjljS 

(J,l I g-^ -- a" c^j£ <Jli Jblb^ oUrU^ LglJ •jJLjS" i_.D-?7T Aj_^ij5 <Pja^ ^J^J J^*" 
c->U^£ Jajj ^i^ fj^M <*~?J\ tej*Jr\ £» ^J .Subsets 4*Pj* oIPjaj£ 

> ■>< " ij^i >l ^Jbr (j tjyij^P OUa^- «ti J^Jai**^ J>-iu *-^jJJ ciollll 3Jj-l5JI 

.(9.7) J^All j jw.yk 



CONTRACT-NO 
CONTKACT-DATE 



CONTRACT 



CONTRACT-NO 
PRODUCT-ID 
PRODUCT-NAME 
PRICE 



PRODUCTS 



SERVICE 



CONTRACT-NO 
PRODUCT-NO 
QTY-SHIPPED 
SHIP-DATE 




Customers 




CONTRACT-NO 

SERVICE-ID 

SERVICE-NAME 

SERVICE-LEVEL 

SERVICE-PRICE 

SERVICE-TERMS 

TARIFF 



CONTRACT-ID 
SERVICE-ID 

SERVICE-ST-DATE 
SERVICE-END-DATE 



CUSTOMER-ID 

CUSTOMER-NAME 

ADDRESS 



U>J CJ\e-f»4- fla* E-RD Jala* (9.7) J^ 
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,ji_j 2jy-£jl 'Af-y^ (j^Ua^ gjy ^ d <£Apf (9.7) J^-iJl -y> u^ 

•jv . ai'^xidl ^Uaii-li tSubset Vv^ 1 ^pj-*-^ oyj Parent Set fSlI <Pj*^l 

j£__^l j . dJJJiS' Ji^^j .l*)Jf gJl (oli^Jl) ^LaiU uop^l i#U 

.IA 4>obll V>y>Jl CjIpja^JJ LJtyuS fty 4P^I ciyo. fU^l^l (9.7) 
a .- /fj 2-P^£ j* j£\ Jl oJ^jJl W*^ 4Pj*^l £p 01 j^lc. U5" 

:oUif (10.7) J^aJi j o^ y ^ 



PRODUCr-ID 
PRODUCT-NAME 



WEEK-NO 

ITEM-ID 

ITEM-QTY 



PRODUCT 



X 



SERVICES 



SERVICE-ID 
SERVICE-NAME 



WORK SCHEDULE 




WEEK-NO 

MATERIAL-NO 

QTY-REQUIRED-PER-UNIT 



MATERIALS 



MATERILA-NO 
MATERIAL-NAME 



j olPj*# 5JL«J £?3 Of j^: a,eyJJ» teyji\ (7.10) j£-* 
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:al^UJl - bjl&\ oOaktf ilJlPl oljk^ 4.3 

: Define Entities OU^uSOl jujl^(1 
Transactions oLkJlj cAjl^Uj 4iJ| ^,Up Jjo^ ^ SjJaU JU j 
i_^ -^ ^up JT A^Ii p__j t^U&J| oUL ^K-ljj l^j ^ ->il 

j£ io v^KJl J^ ^ ^i t 5o>.|_, AJ^uT ap^ J5^u, ^Ul 

t5j *\ *>y£ J Oljjill ^^4j V^iJl " ^a*-J AJ^ 4P^ 

jl p-Al—i, £_^ (J &T ^Ailb SOpUJIj cli^Aj oljyJll Lfc^J 

U OjSL- Sa^I j^Ull oSl cSo^-lj aj^ 3p -^*jt. SiJUi. J . r \\? 
u »~lj (LrA^) U^ aJ^JI Jic 01 ^ dJUJUj elite ^u^ 

. V^iaJl jl uiilijll jl ^'IjjJI 

"^ cS^S C^iJl f UaJl j 3i_p.^il ^b*J| jl ^Uil 01* r U J5L^j 

1^ Uy^ 4P^ 0_^J Of ^ gJlj 
oJL-jjJIj alj — i^lj v^JJlj oUaUT :*plil ^UJI jl *Li^l - 

oljl^lj f L^iSllj olp Jj _iJ,ls' : g — .. J tali ^j J ^.ui - 

.Ujjpj OjUdlj oUjIjilj 
jl jrL^V 1 ^L^^" : r l— Ml J <^^— ^ 01 ^. gJl oLL*Jl - 
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Define the Relationships otity*)t JbJL£(2 
cj\ p_jx^ J2 >J 01 j >s. ^ ll olStAJl Jba^ *i 5_jjail~l oJLa <jj 

^UjJlj tclj^Sil Oj-^jJb L_j*)\kJli cl« J^p jl Js>LiJ Ul£ *S%S\ oJIa 
Ja 1^ "Oj ^jJj " p-^lj 3S">Ip apja^ iJL^ (iJUJilj oU«iill Oj_/Lij 

<j (5^ IJIxaj . "olj jA\" AiyS" \&y>£; *j» "t_jt)UaJl" K^S Af-y^ 
A — '>y&>\ Cj\&y*£ J-*^ ^«j!>AJl ol£>U)l «^- jp tL^Jl Al?-^i.l eJL* 
0>\ 9*5\jJl <JU>I P_y-»^ \j±+*3 *JJj >c yautJl Vg </?.io ru* flJaJl <j (O j>- oil 

^j^X ULp-lj toU^i^Jl ^ J^lilll 3J^P j& >*J /ft^l <jL*a *l fiJb^i^lj 

25*jUJi — &>u£)l Jak£ 3ij*«j» *--> j(3 

4 ijJLvSJl Ol Pj^JSt J JS <L9 rt-lp 43%J| ~ %iy£S\ UU^.1 oij*^ 

I — *£» Ja — >y /^Jl Jsjja-M j»-^jj ^Lu*j:. 3S%Jl oIpj^j o^Lki-j:. 

j £ jL«Jl ja al4NI ,^Aj toUaJaaU.1 £jjjf *^ J ftp J^Jio L$^Lp 

ol — S^Jl SpljS 4JISC.I ja ffij\* dUij Ji-,^1 yi Jtty\ j*j Os*Jl 

• LAftUtJl ^ J 

Define Attributes j*jW*M *^(4 

V — =£ ^ 'I ^Uaii-I JajJj^ j^ji Ja]aj>iJ.I o^^w ^j ja ^L^Nl 0*j 

,e «i I J » J t3S%Jl OLpj-fc^J 4jjJL^Jl Olp^»j£ kju^'ji Lj^lJb^xl 
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oJ_A (JuojJ l^ildsSci^l ^l^ ^l Data Elements oULJl ^^Lp jL^I 

(OjI iLJl j^>\ IP ) f yij\ vajLl oJLft oL*-~J 4jL^ rt-ij cOIPja5vI 

•j — P i^L^ JS" jy»j 01 t>5 ip jj^y^ 01 t_j£ (j^JUaii-l oJLft jUv-l -Xlfij 

1 — *l .U5\^j '^L^l oJ^-j - «xdl |»_uul — j^tiill j^j :aJIx)1 ^yjJUoiA-l 

Multivalued Attribute S^J *z* ^J li OjSC 01 ( J>J. ^\ u &5l*J~\ 

JaW^il Ua J UibT pi Structured Value UfjA j/jJUasLi diJiS'j 
? ly>rl JUo t/lfjJl Jaja^dl J lilOwl Sjj^- jUp^I Ui*J ui^T Jj^l 

J j — >■ J*} -Jl LJ&» gjA* .Data Normalization oULJl a^JsJ <JLp 

-t_^ oli ij _^il mj\ SL«— *ll *Lv»UM OjSj cjL=tciill **y*£ 4&y*£ 
i_ £ di IJJ 'tji-^jj^ Sjlp <J OjSs 01 t j50r„ Jb>-I^)l «idt oS 5:0*1* 

5 g)\ ^M *»aJu V^^ y^l dUoS'j '^'M 1 -U»Ail J UIJLIm.1 

Oly*Jl Jiu J^l?- oJLp Jl «u-j*«ij ^-^Lc, c^JUl !>tai Olj^tJl^ Structured 

(jajjj II y>J>\j fcjdJ.1 fJ\ Jt* J_^i>- Jl (^wbjJl Olj^Jl ,*~~£f l ^ i 

2 J-c AlP lAlJLi^l i_^£ <jS' J i.i ^'UijU oJLa tUjiPj P jUJl jt—lj 
p i Uil^J ^Ua^-I JbJL£ -yi *L$i^l JLiPj c*JllJl a^M-l j ^-iadl 

Ig. Ji\jA vzJi- -W A^JJ *p .^ J53 ^.j^Ul Identifier <^liy«il jLx^-l 
t) \g.. v;b^j Cardinality ia_ .Ijjl ^j — ! a^ ^£ US' JaJa^ll j 
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Refining the model £^j*Jt c/y^-(5 



:>\ £l J,l t_3aji jjsj cData Normalization c^ULJl ^JaJ aJ^Jl oIa 

^ Lp oJla A--kJl V*^ p-Sj .fUaill CjUU oOpUJ Sf.US' jiS^I V^ 

■j — « J ^ail A^iaj cSji*-"-* J,! JjvsjJl Lf^» SL-yt JS j ^ J^-ly 

Preparing the Final E-RD ^flfJl >kk*it ildPl(6 

-k_)ai£ j»_^j SiUI <_^ LgJl Jvj^l j«4j /cJl £«kdl ^JLp £j& S.J"/ 9 t) 

* j dJ !Jbj oULJl SdpUJ oJuaJrl a^J* lt^*^ **%Jl ~~ 4ij±£i\ 

.fUaJl cuUU ^IfJl gOj*dl ji ^JlfJl JaW» Jl J^jdl 

j^\ uJ -dir 4ii_j &>w> •y Jtf"ldl c3 JU liJUij cuj-^J^Ji ,jy«a^uJ.lj 

_ 3 1_S"I Vi <il <Sy0j& hjjj*> ^^^*j _ji oL«i <j\ Jl^olj oULJl 
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:(E-RD) &%i\ - 2iji&\ Ollaktf j (DFD) OttlJl J3JJ Olkla£ 5.3 

j « -j — £3j AX^Iji c5yi c^-XJl ^UaJl 4>-ii ^j <aJs>^J| ^^aJj OL*jij aS^AxJI 

j — S'jj U_lj tUU-yij UM>-.X« ^^j Process Modeling ^Ui-Jl cjLLp ^^Ip 

tUl Jak£ f Jb^ «J tilUJj tfUaJl CjULj Vj (^ &%A\ -4Jj~£Jl Oljajaii 

i_i $*£> y (_i, \ £JIj j ll^I^ »»- (»-^> /yl oLJLjlJI JbJbxlJ ^)Luj15 CjliLJl JjiUJ 

a tal aU o\ *zA SjjjL, (jA^u- (^Jl oLJUjJI L»l tufJJJU 3^j!M <_j_^LM ?c-*ljj 

*JbVT M Ji aS^UJl-aj^xJl Jajaii 14 .UJL/LJ S^ijS* >JL>cXc«aU r-j-5J CjWIj*-! 

(^J II fUaJl (Jutf j J j^-^l JaWcil J~£> Jajai* JS" 01 ~b4 li^Aj 

jv )oju> jj Cj S-^l JaJasJ.1 uu-^j J-»JJ j -^pL-«jj t«**ilji <5yi 

jC |> 1 Ml Ol iLJl jiOJ Olkjaii iUP^ $.oJl ^ J-L«l)l oL^f>« 

•, SCJj i3 StAJl — 5 '<yS^ \ih2- jUp^ oUakaJ.! oJ-* MjxI^J 

J£L_JUj Ol—Jaja^cil ^y u!^>Jl Ji^ il^P^i T^atf ^JlJ-I oL^-dl 

if. iJ J j»jdi 01 v^ oULJl OtJLcj cjLLjJI a^oi 01 t£l t(5jl>^ 

01 j $U Ltj oULJl jiJb' Jaiaji ^Up (11.7) JSC^Jl o^j c-ijJl 

.4i%J|— Ajy^l Jaiait ^»Lp ■y L^lix. 
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W*&\ - &j~£)l Jak£ j-^UP 



Entity Set ~^j^ "^>y^ 

Entity Set ~*y$ <s>y>£ 

Relation ship Set Vft* '^-y^ 

Attributes '***> y V"^ 



OULJl jiJU oUakrf- j-^Up 



External Entity V*-j^ ^j~S3l 

Data Store oUUl by£ 

Process ^LuJl 

Data Flow <-^>ULJl cfi^ 



.ERD ^L* <>» lf*£* Of j£b Uj DFD olkk* ^l* (11 .7) Jj^ 

lj — Siij .System Model ^ — Ml gj>j — ^ <u*~J b> oULJl ,_^j»lij 
,-j | UUa j DFD cjU4*£ ) ^hj^I ^U*Jl alfc Jx JiLdl JaljpU 
^i^. ..Al cjL»^dl Ols oliLJl ^j^lij oULuJl (Ju*? j>j .E-RD 

Entity Models OUjii^l Ollak£ (4 

i_Jl out UaA ?Jb^X^J 4Jli o^pt l$Jf bijXJ /ftil CjUak^J.! J,! AaL>^b 

,-il ^)->=£. 01 UjLj lijS'i JIaJj lj»UiJl oULj ipr-A^J Si^A*^ Ol jjplj 

^ £ j<lj tA^JUJl j IjUuxil jSS^I ^ (E-RD) 55%Jl — 45 >^3l 

* ..fr J Ifjn J-»l*Jl ^ku.J iiitoJ.1 (iJbJl aJLfc i_Jyo 01 JlsM (^ 

E-RD olkk>dl -y. akl~o jSTt Entity Models &>~£)l olkk^ juJ 
ji—SM U"}\!xi c45">UJl oLpja^j oUj^JI cjIp^«j£ Oy J^ ^ UjS3 
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J> — Jo Ja — la^dl t) e/'l ^Vl lij» ^Ip LfCj *^j CjUj^S' tej*£ 

£_^. Ja la^ll life SjjUCj (12.7) JSLiJl () 0^ J* L^ Q^>m^ 

:0I Jl4 45y Sij^-jil %%J) — 3jj*^Jl Jajsi£ 
«J — * (J ^ — w«J Jsj — )ai£ ^Ja «Jl l.gsk.y «j» £j\jy&S\ bij rt-i • 

• Associations Sij\jJ\j 0U2J23U.I 
aj^Jl Jajaii ^ UlU£ JOu Cardinality olftUl ,>jlp Jj* ^ • 
o J — «> J Cardinality ll f^ — i* ui — a ti~>- (E-RD) *£)UJl — 

J oij — *-j-« 5 — \yS Lg — j JaJy 01 jSCc "Jl ol_A,l iJLP CjUaJa^ll 
(N) c_>^U JL4 dUJUj oLUaJl -^ JUO*Jl £L*aj Of £&£ 0=>-I^Jl xJLvaili 

.IJKaj "a^J " SJ^wjIxJl (3y (1) j^Jl,o4 lLUJUj .la-aA 

Binary Relationship Diagrams VteJl ^^ otfak* (5 
oj!>\ JJ- <_Jks -^Jl oNU-l J oULJl a>-JLJ t_jjL-^l IJL* fwb^*j 

I Clj tig \su\ jj j\ lili^Pj OlI^ipJI (JjIam* < Jj i Jaii ^jmJ AiUjt* 

£-1 »3 V^ 1 ^ J& .Attributes (olL^Jl ) ^UtiM c£ ji-** ^ — Ip 

oi_p-jil *-jiJl Jajj *jj_j .Values Set (♦-* te^-*^ ji Set <pj»£ l? *-^jj 
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FACTORY-NO 
NAME 



FACTORY-NO 
ORDER-NO 



ORDER-NO 
ORDER-DATE 



FACTORIES 



ORDERS 



ORDER-NO 

PRODUCT-NO 

QTY 




N 



N 



PRODUCT-NO 
PRODUCT-NAME 



PRODUCTS 



CUSTOMER-ID 

CUSTOMER-NAME 

ADDRESS 



CUSTOMERS 



FACTORY-NO 
NAME 


FACTORIES 


ORDER-NO 

PRODUCT-NO 

QTY 


PRODUCT-NO 
PRODUCT-NAME 














PRODUCTS 


N 

i 




FOR 


M N 








1/ 




FACTORY-NO 


PRODUCE 




ORDER-NO 




CUSTOMER-ID 
ORDER-ID 










1 
1 








CUSTOMER-NAME 
ADDRESS 


ORDER-NO 
ORDER-DATE 


ORDERS 


M 1 


FROM 


1 N 


lH^> 




OL 


JUi 








CUSTOMERS 



hjiJ3\ Jbktf j iftUll - liy&\ Jtktf ii j\Za (12.7) JSCi 
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^\ J\jjS\ (jy J-yaJ Js>j)aj£ ^ai] tju Associations ol3%Jl dAA p^ij 

it 

l) ul—y. j ft L5" u^ftU^I ^-1 $ tt^Ul p-.l ^lp *_)*■ J** c^_ji4 

.(13.7) JSLsJl 




yvname/ 




.* 




JUiJl OlhlUil Jakat ( 13.7) j£j» 
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£ ^ ^ «_3ytJl j^jr. liSOhj "i_JkJl ^ as c^JLlI 0_# jJl j»ij " lyu ^^TUil 

ol pj^I uy Cardinality Jajlj^ll J-S* Ai> J.I SjLii^l ja4 U5" 

3 -Jl>^l j^ **» (%-$— Jl -ij^-J P 1 ^ ^*' t(Jaii wk>-lj OjjJ wi>-ljj| i,_.l)all w\jpjj 

.iJ&lfcj (olii 9 oUju ^wlij 01 ^S. O^jjJI !As* ) -Wjj oJLP ■Sj^J 

* <• JL>4_) 0l» JaJjJ "^j^ail 4^*5^1 M 4Pjaj£ 01 ,yy li-fej . M Aj^llail *~*S3l " 

Entity Life History Diagrams &j~&\ 3L?» £^13 Jak£(6 

01 ,j^-C tjJl i^ljiiJl (_/»_>« 4ij£j C->Uak5tll ^ P- y]| iJLft Ji^iJ c*Jb 

J — rf £ llj ULU UL^ji ^1 oliak^l ^^ tUL>- J^. AJjij^iJ 

.Static Structure c-otf J^l»io c^ULJl 
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•^Jl Events djLb~^l ^- Js- <J*jci 01 t ^5o: ^-iLJl oJla J}U j^i 

transitions oNj — =*dl 3 jLjJI oAa ^jIp jUojj .cS^I J] State <Ji^- ,y 

I J cSj — JlaJl j — «j ^Lb^b oVU-l ol* Jju? p.j &^l£J| U/oi jSLc. 

(14.7) J^^Jl ^ ,jw. y> US" ,^-Sll jij y'ljaJl l y^> oL»^Jl «JLa 




V-U. J^ ^ U^ 1 tV) 



iJ^Jl 3L*- fljjJd <J\W (14.7) j£* 
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tf *_> c £_}■>>• Ja^ Oli J\j> i j~j o^l (14.7) J&Jl ^ Ji^ 

a *yj\ oUJaJli t ^OaJJ i»U j*P ajj~&l lfc» jtj^u gJl O^U-I v^JLAj J*f 

3.. ...t1 JUi^lj AJ^Lj&J SliJbiJll O^U-I V-^ *^ fl^^l U*J Ja*-!*! j 

5 .UJl . t-.apail O^j^Jl <yi~ 01 Ji*-^ US' . U 4-^liM C->*}/j^Jl 

N J £]_} SJy^&l (j^j'Ua^- <_/a*J j Lfc* ^-^ ^i t>*i '•**> ' Wl ^-^J 

^ (^y-Jl iiljli^l 4*J iJjliJil ^iJb L.JLP ^i*i i IfJb- J jjJJ (^1 <i>Jb£ 

J jJb^J Ol lajap^l ad* f Jb^2-J f Us J^*JJ • <^Jhi\ 5JU- jjJJ <_--~J ^ 

a — IU- Ji a — lb- ^ Jyi JS' of d->- System Transactions f UiJl «j^LJLp 

oi fe f U*^u-I ^S, IS . ^OaJl U {j*i Ol t_^= i>^ CjUUjJI iJ^s-\ Js c 

j dj\ i*jJU t Lpx^ ja OS'bJIj OULJI jiJlT ofe J-*-^ tuOaJa^Jkl 

. oJLft 5Jjii3l 3L>- oj_ji oUa]ait L^-^J -^Jl CjV .r>>«lll Jlf DFD oUaJasIl 

: Petri Nets (Jju ol$Li>(7 

. f\ JiJl ^) t±Jj £ Ol ,^XX /gjl OljjiJl (JLv9_jJ JbJbr <_->jLxl ,J&_j 

. SjJU aJI yjjj : place 0153.I - 

.4^, oLkp Jif j c^i^U J^ 4J| ^. y .j : Transition <Jj^i]l - 

j — »-> J^* iplfj*" sjaij J^io j^xjjj :Token >»^l ji ^»%J| - 

•^ til ^^* i>* aiLiJl 
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t5^ "6Li> ( 15.7 ) J^A 

. oOaWl & £>dl UL» J^ ^ JbJl (15.7)j£iJl ^wj 

in 5" <3j . A tfJl >«jJ (j^W ^*" ^FO 8 ^ p JaJflaJ,! jy» f^te. 

.j d ck <d cc t b<a ^ o^ '**~» uj l^ Ja^j <P7 &-j PI ^y ^Jy 
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t) 5 i^SH J ^\ j pJb J^io ( Token ) y)\ j\ V%1\ aarjJ - 

^1 *| _■■? > (j j^j _jl 4*}lp ^-JJ L»**iP J jx^il J^i Ji ^ " 

.4JI Jj^jJl 

. Ja ai P1,P7 3 sS^SlI j Ol *}U i^rj cT^A JS^iJl <j Ja*-^ 

Ja Si \^\XstcJ\ jSor.Pl 0153.1 J S^-prjil <S£* — llj . P7 yj ^i J^p-^Jl 

^ Lp J^4 o^ P2 Ol&l 0U b J j~d» jlkii lil» . k jf b J^l t3^ 

ejjJl , \ji\hi i£J& t P3 J jil-Jj C J_^l "4i^\y. jlk^ gJl */>UJl aAa 

•j 53 j . Jv ^J (Jl SjjjJl oii jSor.j c PI 0lS3t Jl i^J a f d JjsJl J^ 

i Jj „sll <j}Ubt ^So: Ujlpj P5 OlSCil ^ 3^Jl £*£ k J -^1 jllaJl lij 

3 ;£.^l Jl 3U>Ul >yS Uijsi\ u ^jj P6 j P2 A^L.Sll 1) ViUl ^ c^i3l 

5j p U^*Jl oJl* jI^Sj j^Jt li^j . P7 j PI y^j 3jIoJI t3 l$J cuJlS' qS\ 

I J ft of I « DISC j ^ j*- j^ >»^l _}' ^"iUJl Ji^j . Oy^ 4 Form £-\j-£ <U-l*« 

j__Lcj jljS ^ Jj^Jl Ul ;(AJ AIji^ ^JaP O^uU) LJU- A^-\ju> (SJ~ £J>y*A\ 
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5jj s^J ** — xJ^Uc* C- C rOj^Jl 01 ^Vy 01 tj^-t b JjJ>^dl "5\i*i l r-ij^-Jb 

P4 j P3 j P2 j^L*Sll J,} Ji^. of -^ a^-w Aitbui cJ\f grJUl jo^li 

P5 0153.1 Jl J^ui ^LU JSdj a^U* ojc c^aJl r-i^-Jl l»l iPl Jl syu < 

olj . a «j blop Jir. of -^S^i P6 OIS0.I L.T .P2 J| Ji^ of JJ 4^>wiJ 

. fUadl j iO^ Of jSU^Jt UmM 



V ^UaJl oUL. a*-JlJ o^ill oljJaiM £j-ilj ->-^p -1 

? IfT'j oljja^j U^vsLiP : oLiLJl JSCj* olkUii r- ^1 -3 
? tt^UJl - DjpjlxJl olk)ai£ .j^Up ^jil -4 
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? j&J ^ j Xji&\ '^ £ijV U& <->^ y* L- ~ 1 1 

<? UUlJb^-lj UUj^L. : is_r>, olO. £^5.1 -12 

. fcfilj c Sa^jJl £->"j ( ttl*J» f-lj Jj^l r"^ 1 ) J^ 1 

. J| ^1 ja aJL^L. J^io &j£}\ (3 j>ljSH lj*J ^J^ jmJ • 

a jJL^j cl .lijl oUJaJl fli* fUa^i (»-^J-( <- i S^ ~ tSj^ 1 

(^JLoj jv-lj j^j j*~i J50 ) fL-iSll C^i" OUWI a*U *^> J • 

3_il5j_, ( L-^Ujf l« JlWl ) . l^ JbjUAl JUp^I Oid^o 
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ilj ll ij> jyJ pZj iljil (y f\y\ idfi J*P J5" i^ i-J^ • 

. 1$jU"Ij L»jj^j ^ia*jljj 

? ^Isi^l y^ «>^JI 5L^ ^jb" JflJswi p-^l -3 
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/jotillJ^JJI 



OUUl j*> ja\3j OLJUjiJI UU+Pjf> 



J UM ^yu i ~&%<S\ - AJy^Jl JaJa^-j oULJl jiJJ oUaJa£- ilJLpI Jbu 

t Process Description (PD) <j — »^l oUajai* j Sij^-jil cjLLjJI vJlw^j^ 
tijL* — ~dl wL^-jj d)U-vbJ Data Dictionary (DD) cjULJI ^y^ *\*\p[ cfJUJ^ 

:4JUl jjUjJI -^ OjSo (^aJl System Models 

.DFDs fUaJl ^ OUUl jiJS oUaJa£ - 
E-RD 4Jj~&l 55%Jl Jajaii - 

.PDs cjLLuJI i_Ju*ojJ — 
.DD oULJl ^^13 - 

^fyfe il-LP^j CjLLjJI Ulj^jj l _ r JL*lj (jjt Jvaiil I'AA (j ^jJ-U-j 

Process Description : OlJU*)l <JLs0j3 — 1 
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cj\iy — ~Al ^ Uii^ ^jkj <_L*?y Oi i_~£ (jy*^A JS" J} Sjjj-rjil oLLjJI 
Top-Level DFD ol — iUl jiad fUJl Jaja^l J Si^^il oLUJla .cSy*ty 

J jlJ — ?rj 3 — jj*«ll oL*Ul Ji« oLLuJl oJLa (Ju^yJ SojJLp cjIjjsIj i_JL-I 
tulji^l j, — eJ ( _ 5 — Lp — L UJ (J»_^cj tJj^.j .^Aji^j jl^2Jl ol^^Jij jl^iJl 

Structured Language 2jj;mJI 4*1M 1.1 

cut i^p J 3 iUl oJ ft j. jLJ ;»lJb^»l rt-i <0U Jl^l IJL* j ijU^Jl J^Sl\ 

Imperative Sentences 3— iySl J — <Jr\ ^ J—^L- : /UbJl ,-^Jl ^ 4LS0J 

.oljI^^Jdl jl t^ljjoJljDecisions oljl^lj 
Imperative Sentences SjySh J^-l (1 

j * v-j^ 1 C-^ 1 ^ JLvdi - Subtract Tax From Total : *Url !*i*i . ySli 
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J_^u a , g .l| ^i „U oli JUity Qt> aU^i v^j c Compute _>l Add Js- 

.Ujlp jl Edit jl Handle jl Process 

01 i_ £j . 4-Akiilj ^UJ-I oLLjJI J-Jrl oi-* -j-o-^j 01 t j£c US' 

. .~.^ l a Jbj| <Lj>-lxiil oUKll 5j_^I 5JJJI f Jb^L-Jj . oULJl (j-^li Jj 

ai_Aj . CjIjjJJI J oljUaJl Obu^j" JbJLsi Jj tBlockS J^ J <j^ ill J*=M 



V 



>uKji 



BEGIN 


REPEATE 


IF 


END 


UNTIL 


THEN 


CASE 


DO 


ELSE 


OF 


WHILE 


FOR 



4jb_ 



Descisions : OtjUflJl (V 

Aji <Zj\ JU*3l iJUsOjj J$ oljlyUl ^ ^ OlpjJ ^Lb>^I~>il ^>J>, 

IF ±>J> Then (1 ^1 J*- *p_^) i^j £>dl !# - 
ELSE (2 jA J* fc> j~£) 

:CASE SAJbcLl J»j yJ» iuj - 

iAP ^. 0=-lj jU>-l ^J fi £%** jjil* 3aJ jUS-l fl_pri (^ LfJj 
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l^Jl S^j^j cjLUJI (Ju^jJ ^UlwUit cj\j\j*i\ i_^L-l Aj&zS~>\ J&j 

Repetition OljIjScdl (— ^- 

WHILE iji DO 
BEGIN 

END 

REPEATE 

BEGIN 

END 
UNTIL Jv& 

:Jlu 
3__^JLv*aj c»L«jLt* iSy^z J-j** ^W** V^*-* 1 <— iiVjj (1. 8) ,J>wJI Oi-j 
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(JliA) OLU*)l «JL*>jJ (1.8) JiCiJl 



Initialize totals to zero. 

Initialize the page number to 1 . 

Get the report date from the system 

Set lines counter to zero . 

Read a record from Customers Master file 

While (not end of customers .master file) 

IF (lines printed < = ) THEN 

Advance paper to top of page 

print heading lines 

Add 1 to page number 

Set lines counter to 50 
END-IF 
Print Detail line 
Add YTD-SALES , YTD-PAYMENTS 

To GRAND-TOTALS 
Subtract 1 from lines-counter 
Read a record from customer-Master file 
End-While 
PRINT grand total line three lines after last detail line 
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Desdsion Tables <^>ljljSJl Jj ,k ^ 2.1 

5a iull O^t =M oJlA Jii, j»AsJtl«o tiJJJLi . will i_-j>w»J lJLft*» OjSvj SjjjwJI 

. <\S~y>j 4O0P \bjj& <^Ak~"' /^3l_j SJUUi.1 cIjULuJI fj^>j r^^y <&&>- 

i<JlSj -Wj^JuJl <»jL9 Jbdl ^Lp U" j^o^S Jl U*jj^j Oi— ill jjjJU jj> ^ S" 

j ?*jdl J^ dJUij JLoS/I ■yjju **jtfj Jl*i^l JLJU liiloS'j i J*j^iJl ^jJU 

4 — xLuo jLo jljS JjlaJr Vis* (juJ (3.8) j£jJl Ul . (2.8) J^CjJi gj j^Al 



j\yi\ opIjS 








$ 5 (J 1UI JUiVl ayl* JT Jit) JUJty 5JU*f 


.(l£jj jUiVl ^*- U* s-^") J***** 1 ^ 



Oljlj^l JjlJlJr A*jjSl fUiSl (2.8) j£i 
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jiyji apijS 


oUJaJl ^j j» Jj^J LUp _j\jS Jjjisr 


N 


r 3 


r 5 


r 5 


<W r- j*~J.I OLo^l -l=- ,y> J»f 0jJ_)5l JUs^j 




^ 


n 


r 3 


^Ua^ju ^AJLj AjjSvj i_Juujaj4 o »j Jl 




v 


r 5 




Sjb'VI ^y iJLi^l iisl^. AjjJ 0_jjj)1 






X 


X 


>--lMl J_^i 


X 


X 






i— iJaJl j^iij 



(Jli.) oljly Jj^r (3.8) j£i> 



4—IojJI oOA J jl^l ils^N JLpIjS £jf i^rj (3.8) Jj-Url -j-* Ji>-!AJ 

0j— jjJi OlS'j 4j »-j***il OUtf^l o>- ^ JSI O^jjJI JLv?j 01^ lil (2 

• S-DJI 
N Oj .jil d&j Aj rj*~Al OU-tf^l Jb- qa Jjf OjJjll Xvsj 015" lil (3 
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jlj all ii£l U*jJ J^ iJwjJi ij^j u>>«J : t^UJl JuAl J^>- -y. l^-ljju 

: jUdl ^ iljil (3^^ oUls kLUc, aiLd.1 

(1 $ fj*u*M SjjJ-l l y+*Jo L> oiL« {jA Ajjiiali <L«Sjl 0_j^J UwLp 

\_ yfij j » ^jDail V^Jl £jkli c Sjb^l JJ j* Up Uii^. ^Jkll Oj£._j 

jijO-J-I -yi jtS'l 5jjiWl V^ 1 t> ^ L«-UP v^ 1 i_/**J V^= • S-^ 1 '•** ^ 
5JU-1 ai* 1) £-s^l -jx .Sjb^l Wilj^ s-Uail J-^4 ^ ty viAJJLS'j t U £>•— il 

j . IJL)Oj2 j b-^j jiT'l ^»jkj 3JU-I oJU Uu^jJ CjIjIjaJI JjU*- ^Jbxi^->- 

Define Conditions rJsjj-SJl >Ul£ .1 

Ol^Jl » ^Ir"^ ^ °^ ^J 1 -^ 1 <-*^» 'pl ^LP (^ ^jb^~\ °^* L* 

I -Aa\s \fy . \^p *4Ul Actions JUiSllj V^'j Conditions J*jy^ JjSlI 

. ^JlaU a*. .^-Ji AjjbU ^jL-j jf Jil a.jJU» V^l :C1 
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.?j>juA\ <j Syji. ijUail V^ 1 :C3 
.t-JJall S^LpI iSyu^w (5jUj jl J*l SiL-U JuaJrl a~^ll :C4 

.Sjb^l -^ «iljll Sjfrib J*^ V vJkll :C6 
ULc ^U* y»C5 J*>Jl I4JI Jb4 o^pf S^jljJl J>jysJl JUjj ^jjj 
^>d_^ p — i, dUiJj .C2 -U^JI ^-^ _h*C6 -t^iJl dUaTj .ci i>>dJ 
3 — iujI boJ ^vaj diJJjj c£jj>» j* J>J>J 0l>oo Ui j$3 C6 j C5 uj^^JI 

.Sjb^l -^ aiiljil S^it; J^ji ^JkJl :C2 

.£JjlJll J Sy_^ 4>jDa\\ 3u*£S\ :C3 
.i_Jjdl SiUI iSj^a c5jL«j jl Jil SjUJU JL,JbL| O^^l :C4 



Define Actions &CJI JU$ty JbJl£ (2 

.Silil ^j ^ Aj^jall *i*£jl r)t>\ Al 

.tt^l oU&l Jjb~ ^| v^li 4^1 ou^f A2 
..j»JLdl o^"JL« ilJLplj j3 A3 
. SiLJJ * l^ju t^it jj^\ A4 
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.^M\Ja»j\ A5 

r^jliJl JjJL^-i p*tj (3 
j — ?^JI cj5 L* 1 «CLWpI J>Apj 6^Ja*-l iJtp iJL^ IPjli ^IjJbr SjjaiM eJLfc <j ^_y 

.Ja^l 5=1+ -kjj-SJl -iJLP =■ Ja^^l ;Up • 

x2 x2 *b — ^-1 OjfCi ( N j |^*J ) l)Ii*-» l^-u JS3 J^jj-i 4 W^ ^ ^*i '■*■* j 

I, ^ IJLxaj .Jaj^jJl *Lcl ^j-d _^T bj^lp l$Jl u^* .bj^lp 16 = 2x2 

j«L_-»jIj Js-jj^iJl <u» i^Sjj cbj^Lp ^Ap «ti«pj ^J 3 -^' <L«i*- c5j^= Lpjli ^jA?r 

.(4.8) J^LiJl J u^« y> US' t SJUj^II 



16 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


J»jytJi 




























■ 






(^" ft -Q n- *■* 


























• 








j-ilj* «_Jl!aJI 


































J— to**J* 


































Sjli^l 


































Ju^itdi a-^3i 
























































i 














































jjjUk-i J^jN 


































t#J u ~i ji J5\ 


































uJUl 8i\P) 
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J v*»*i» (2 ) Jj^l is^^JJ ^.J.1 ^1 /i^p jjb SjUp^II iJLP (^^U • 

4) ^-^5 JS' il^ Ifei ^ -^Jl ol^l 3J^> Jifi Jjl. gjJUl jl^ill J,^ Js, 
JjSll jja — -Jl ^ s ^J IJKaj 8 - 2 -r 16 5^«5 JLui iJLSlftj . Ja*J| li* 

jja Jl J jlj&Jl J*U* ^W~JL dj£j Ja~, JS* J jl^l J*L^ OjJb^ ^j 

J^U^ Ola liSUj t Ja^Jl Id* j ij^r^ll Jo^^ ^Ol ^1 iAP J& JjLJI 

.(5.8) J^LiJl j c*M JjdJrl Jk Jv^i 4-2^8 ^ £liJl >Jl jl/j 
(5.8) JjoA-i 



16 


15 


14 


13 


12 


11 


.1 


9 


8 


7 


6 


5 


4 


3 


2 


1 


■kjysJi 


N 


N 


N 


N 


N 


N 


N 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 




N 


N 


N 


N 


Y 


Y 


Y 


N 


N 


N 


N 


N 


Y 


Y 


Y 


Y 


J !* * ^ 


N 


N 


Y 


Y 


N 


N 


Y 


Y 


N 


N 


Y 


Y 


N 


N 


Y 


Y 


JSj ijj. 


N 


Y 


N 


Y 


N 


Y 


N 


Y 


N 


Y 


N 


Y 


N 


Y 


N 


Y 


gs j\ — -j ji jil 



JjoJri J JsjyJi objaj SjbT (5.7) j£* 
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v — £ uil — laJj t ^ ^ SoJli ^ -^Jl oljljS^I -yi jji53l Qoji-i oila^L ^ 

li -3- ^Sll d^J iSj 16 ^ 10 ^ Sjup^I iJJb- -jSj: dUAJj <Jlj>-ty «#*- 

Sjb^l J — i -j — * 4 — Sij* J — srjj- V lilt 4J^f 8 j 7 j 6 Sju^S/1 od^ -jSo:, 



J*l 













.(6.8) j£iJl j ui^ y * — •*" 


5 


4 


3 


2 


1 




N 


Y 


Y 


Y 


Y 


if.y>*A\ JjjJ-l J*js Sjjilail 4*o£!l 




N 


Y 


Y 


Y 


^jU^I JJ ^y 4jlp j4lj* «_JltJl 






N 


Y 


Y 


SjJjm 4tjiiy.i s-«s3i 








N 


Y 





Ol jljflJt JjJJr ^tfafcll j£jdl (6.8) J^li. 
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:Action JUity &U»I(6 

■j;. jj . SjlpUJI oJU 4v»li-l ^j^l objj-tf JiX <^AJl iy\jS\ £A JjtiJl a^UJ 

. oljIj^iJl JjJbL ^l^Jl JSLxJl (7.8) J&Jl 



5 


4 


3 


2 


1 




N 


Y 


Y 


Y 


Y 


i-jJtJi Jjjjr j*v> ai^ikii ;l*£!i 




N 


Y 


Y 


Y 


Sjii^i j* 4^ jji^ (_iyi 






N 


Y 


Y 


^ijs*j,i j 8jj_p aj^iy.i 3-*s3i 








N 


Y 


iwJLLll S^l»] Jl»- tfjUj jl Jii U^OA-I J^sO ./Jl 








• 


• 


oiUl J^> j ,y ai^llail 5j»S3l ^jkl 








V 


V 


Sijj^al,! OL»S3l J5»- J] i?&i\ ul&'\ 








S 


S 


*-L*sil OjS'JLt iUpli *3 






V 




V 


3iU)J tlj-ii i-JJ" J^' 


V 


• 


V 






sJUbll Jiaijl 



.oi -^t JjjUt ^V J^ (7-8) j£j> 

Data Dictionary : oULJl ^j^Vfl -2 

flJaJl (j 3j«Jb^l«J,l oL- Jl *-o^ Ja^jj ^| ?l)al)l oCL* ^j^I* Jj^j 

C-y UJUxi . /»l]iJl £>r\jA (j> Lu*Lj| l**-^ Oj>J lA -i>-j^« i_JLl*9jJ pUa£Jj 
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oUg ^^15 Jl £y*J\ -jSo: cE-RD JB^Jl %y£i\ cj\kh& J DFD J«^Jt 
(_ji ^*J I )*%*- ^ *jo ( aIjjj ) Sbl -_jp SjLp jj* oULJl ,jjj*\Z 01 

3 Sjjb 4jl; oULJl ^fyfo i-ijj«j ,^><>-C I "o^ftj . ^yiytebS Jj o.s_pry.l oL^**»JI 

^L-x-f Jba^i li^U- ^ *i> t fUiJl J3 ^.jlaj^I oULJl olyii J-w-^j s-i 7 ^ 

♦ ^V.'J ^ j0 j 3rt> "J LilSwilj oULJl od* 

Data Flows oULJ! oUia; • 

Data Stores oULJl Ojl^ • 

Data Elements oULJl ^Lp • 

J S:>j sr^ll ol J**)! «Ji — jj^y oULJl jj-^15 c5 _^ 01 J>s, UlT • 

J, g ,.J olXJI oy J-^U "-" _^JI r lJb^-l j^Uj Sja-T ajjMI iJjjA t^f 
oJ ft Oj, o.,^4 j p tw'Ij J^-Su js«j 01 Jvmj ^Jl c cLcVl oJJ*> h\J>j p-$* 
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: JlsJl Jlsll J*>U ^ I^Ip .Jydl 



VENDO-INVOICE = INVOICE-NO + VENDOR NAME + INOICE-AMMOUNT + INVOICE-DUE-DATE 
VENDOR-PHONE 



^NDOR-FAX 



+ (SHIPPING-DATE) +^°|lNVOICE-ITEM- LINlL 

* oj^jU JT ^ oil*— J (tyi*.l »_^ Ji^l Jif. * 



VENDOR SI. «J.i cj\ iUl j »jj ^ of «}Ul JLuJl -^ Ja^-"^ 

<jj ^ 01 -j £jr.j t c^jW^ 1 Ujb-f t c->ULu ^obp *-~>- -^--^'INVOICE 

4'^. -I Ja ?-^j . SjjjUU ^jLyaiJl CjliLJl Lg-J 0ji4 ^»^J uij"^ ^, ""^ 



&to 


j^)l 


fc»l£. 


— 


J 


+ 


(j!^*4 Cjx ol)i>-!Ail i_-^J 


* Sjas-^L. 


(^jLxpM (1) *S\j» 


(OjC) 


3^ N t v- 


{^} 




• 


1 dj>i> 

+. 2 b£j» — 
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t( ^A tuULJl ,_y<j-«l5 oL»— J 4pLv3 ApI_j5 (tjfcl L»l 
.6jj5o> jjP S«Ajj»j ;A>«->lj <J^i Cjli slcl j»!JbVl**il • 

, JbrLU ti^pi b} Aliasis <<j^j *Lrl ^Iwb^i^l • 
t. \sf\ $j^ ja ^Oj oULj ^Lp 4Pj*5?- ^ il^JUJ '*Sy> f.Lc-1 *Ijl>«x^I • 

4iiirfJ.I oUiJLdl P- IjJl -^ f- jJ J>J L^U 1 - 1^5 oULJl (j-^U (J-*--^ 

j«2>}>\ Jsr_) (j-j-«UJl j *i«/> Ja~uf y» Data Elements oUUl j^jlp 

ol iLJl ^Lp ijustfjj <Jy&3 <u *'' jf £-^ J"J J^ ^L? ^^ J* 3 " ^^ 

PRODUCT - ID y&> :oUUl ^p ^1 • 
PRODUCT-NO ^i* :iii>J\ _>1 SjUiJlI *lx"Sll • 
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:oUUl JS'La *-i*s«py (i. 
J"^ ^ j » cULJl J^Lj* iJi^jj (*-^_j . cjULJI cJt^a!&£- (j 4xki£ • J 5'L«i 

INVOICE 

INVOICE HEADING 

SUPPLIER 

ORDER NO 

ORDER DATE 
INVOICE LINE* 

PRODUCT CODE 

QUANTITY 

PRICE 
SUPPLIER PHONE FAX 
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:OUUl Oli9Jtf cjL-^jJ (— Jr 

°' — 'Lrf r*>\ '>* ^>»-£ jl j^s- -y. oULJl jiJb" Oj^o LjJt t ^„ 

j_ *dl ^Ip cjUkull Ul^jj" SaIp ^j . oULu JS"La c£^4 0! j^Sor. dlU5"j 

:OUlJl OjUi uL^jj (— ?- 

. PAID-INVOICES + DATE ^ : tfj»M «jl*»/ • 

. i_~^j^- <Jil* jl (,5j^j 4_JiL« tAi* : <•$ /alii Uwa^il • 
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.J*- 10000 Jl^- "5^. : f*J-l 
_jLjJ| !_<» ^-.-^j"l c^j — ^I ^j — -* ^UlJl u*y\* u^-^i ti\ jj^c. 



oL_JLjJI i-i^y oi_/»J *J»>f L.I t j^r^« J^-^ Modules V^ 1 ■p' oLb-^Jlj 

:^ 

. «LL»jdJ jifi"'^ i^jupj 

.(Udul j*ry* J^Lio') ^LjuJI ~*JU^0 

f c * c . 

U a *1 iJ^ V"j*M olja^l! flJbw«.l V 1 <ii Sjli^l U^ 1 j^j 

jAii^LaJ) (^ 5^«pt M i_Jy jLdiJI a*-*-^ ^j-JLsf^l <L»ilS ?-l^>ci*^i • 
•Cross references oULJl ol^ii uo V*o^ oljU>^l el£J| • 
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Uj 4^JjAlI*Ji,I Cjlji ill rt-*l ^jn L»j oLLjJI Uu^>j^ i^vaiil L» . 1 

? JjlJbLl aJU l$i* OjSo" -^Jl ^UiSlI ^ Uj oIjI^aJI JjIjl>t bl -^ jj^U.3 
3 — ^1 — & I — a j ? <t J ^ij^^J.1 jyj\ ,Jfc U_j CjUUI u-^15 y> I* .5 

:aJUI 
.oLLJl _ r s^Up 

.ouui jru 

.oULJl oUiwU 
.oULJl Ojl£ 
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<? i/uULJl ^yfe j* fJaJ" J^-^ A^ 1 \}f vi^^J ^1 t^.j^>& "tjy^ «-V" • 1 
? (JuIjLj (r *''^* ■*?** J^-"** JuJ\\ j\y? j> ^ap^iJI 4jjAI cjULj iJuo .2 

:aJLJl sJU-l Jic, ^JJl oljlydl Jjj^ ^1 .3 
UJbJL_— -J / li! ojjj'UJU SJW^I i*JiJl ^jIp U~ o- LgjJbjJ olS'j-iJl cS^a-l yjiuJ 

Jaii %3 p—i-l v^ i>j& M> 1200 J- Jit SjjJU]! 4^J cJlT lil • 

.%7 ^ (i— ^-1 V^ O^i j^ 3000-1200 uy SjjJliJi i»J cJl5" lil • 

.% 10 p~J-l V^ <^ jW* 3000 ^ jtfl SjjiUJt JuJ oils' lil • 

iCffy '^ J^ t>* ^1^-il 6\A\ iUJ <_jL«i>-l 5JLjJ 0>IjIjS il£l JjJbr ^jl .4 

0.5 >ll y^ OjSCj LiSLi l>. 50 £>■ c^^Jl il^i-^l 015* lil • 

jl-A\ j*~> Oli Ud Ijs* 100- 50 cy ^A^ S**^ && lil • 

.Liy 75 Oj^j 
^ .^. ji—il yu- 01* U50 1^ 100 t5^Jl ib^^l jjU lil • 

6 ^_j:. ^ Ipf ^U yu^ Ojf^. ^UaJl il%^^3 iil^J^I 01T lil • 

yi oJ ijutsi yi.1 ^*** yr.^i c£jUcJl ii!^U-^\J .i)l_/L^I OlS' lil • 
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System modeling idaJ*^ kj-Jli 

5j»Ja« —1 

E-RD 5 i%J| - 4ij^Jl oUaki£j tDFD ^UUl jia; oUak.^ 1*&H\ 

*l — iJ o^ p| SjjS"dil olji^l ^Os^L-Jj . oULJl (J * i *\jij oULJi ijuvs>jjj 

j£ — i j * System Model flkdl £^j . l^lji (^yi ■■Jl lUjaj^l r-ili 

Conceptual 3 j^Lill oUj&l Js> £ ' j_ 4i^\j$ ^^ ^JJl ^\]a^S <£>kj£ 

• aJ Components 

.J-ii-il J JU-I ^OjlJI Jit J^^ ^JLJ| JbJbM ^UiJl oifUij JbJL^J dJDiS'j 

iS^ijA iJuoj _jl ojj>^> -jp SjUp 4jb j>UaJl r^j* t-jjyu -jSo: dlUjj 

. 4ih>dl UIS^Apj 4jUyOj ^UaJl iJJltj -^iJ - 

. ^UsuJl oLL^ SjtliTj f. bl uj-«^ «JiLdJ 4ik?xil JjU-l jU^-^ - 
. ^UaJUl jijh^ ^L*-*J !J9 jlidlj (juki^il /*£*" Oy JU<aJ\5U — 

jl ^IjiJl eJwaj /^H r-iUjJl pLu 3Jap l^ JLvaia Modeling 2u>tJl*jJI 1*1 
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J jwUrl ^UaJl >- iy: J,l J^3 yJl (J uipL*J Systematic 4*Ja^> Ai_^s> IajLipL 

A jSjtaJ.1 £- SUJlj 3j^lil rOLJL 3ii«J.I j^Uil i>rJuJl 4±*s. ^d^i^J 

.t^j^-l Syi La U jjS"JLJl ^Lill -y* aJI ^| 
c-pL-M JSL_JuJl Physical System model ft fa l l t£iUl ^ij*Jl Ji£ 

.4iJb>J.|. 4iiUs>jj 4JLUp JLijtf ^fljjt'j *^«<lji t5j4 lj^\ f Uii-U .^IjJlj 

^ ,^f4 :<3jb 5Jbu |kS of ^yCq. ^yljJl (j-* oUjaJl ^^1 Z±*J> *>^*i 
* f » * 

.UJLajJ <li^]s>j tuLikJl /Ok~ul ^f iJLjJ! oJl* o^i (■S^l r}j*^h -G>Jj^^ 

01 — jj ^ Lp jS'jj ^i Logical System model ^tflaAS gij*d\ W 

i^J b U -Waij c^OiJl j Essential Processes 3jy>_^-l oLUjJI jl ikJuiSlI 

4 _,l n .C j\ ^ !U £J| SLUGS' C^OiJl i^»rj (j-L-I Jii -^Jl iJtJltjPl jt cjLUjJI 

0\ -T L-$_-» JbjUrl fUiJl <j ^gftf.^ 5jy> .!>*■ oLLkP jJk UjjP _jl oLljaJl * % ?h+*\ 

j\ 4j ^L*^l CjI jLjJI 01 <Jj aJl ^^Svj: *Ip JSCjUjj .Oj jjajj «u£iJb>- iS^jt 

U-j .j Jly-^l f^- J fUaJl U ^ jJ3j of <_^£ ^1 oLLjJI dlL" ,y> Ajy>jJrl 

r-il C J^xJUj rt-j^vaJlj JJL^I i^v JtA^- fUiJl *oLi -5^1 (♦-^J 

Ll^p ifOiJl oUjC Jir ajLjlaisi ^^j J^Lio c^l Graphical Models aJLu 
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Aii^cil oUj^il ±f ^ X jt fi JZ oU^k. ^ JUL" N l^Jj c^UiJt Ji^ j (j^jLiil 
■j*-aS Narrative Models <u**»j (r^*^ (U i3U-} _jl) lf*-p:> {►* dJUJU c^OaJJ 

Ol !LJI J*JlJ oUaJaii Oli IJ&lfcj .fUaiU iaJbrfJ.1 olyiiD <jL,<aixJl oUjLtil 

t( J,l «-l j£ io fUaJl (JlsaT ^jLj oUaJaii ^ 4StA*Jl - 4Jy-S3l oUajaiij 

3 3-JuJl ol.pl J J — • toUaW«il o^L* ij Ua4 ^ oUUl vjLsO jj oLLjJI 

.aJUl 21^1 jjb^l ^ 0j5o 4tt \.ihx» jl LoU OlS' *lj- 
DFDs t^LiLJl jiJG oUaJaji - 
ERD *S!A*Jl - ^^i53l iaja^ - 

oliLJl ,j*>j^^ - 

Ol •jkll £s~^ Jl^l fa-j d^a- ^rJLJl Uu> (1.9) J^liJl £j±l 

Ja si j^>J rj>y^\ lift -W-wi c^i f . JU-I (UidJ cplil ^ij-^i aUpV 

Jl c^iLlI r- ij^Jl Jj^ oJLa Ja,j*«Jl 4i*p ^s*— ^j 'V <jy >^l oLU*Jl ^jIp 
JUjjdlj o~JJ ^Jikit ^i^Jl lift Jl^l ^j c JbU r lM ^skU ^ij^Jl 
f I JfeJl J S^jil o^lidl *>^ Jj V VjtsUl oliU^lj o^.o*dl fl^r^l 
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?,JU-» flfajf J**i <J/ -1 



Jtf-I f \kJl ^p OU>J.\ £»»* / 



JLjLsJi JpsoUlj 2uy»_ji-l jjfc OlJUjJtj 




JjOi-t ptfaJl ySkil £i><J 



<? JbjJL-l plkull J**^ (Jjf - 4 



JUOA-I fOcdJ t£A\U £i>»J 



l*k)ty SLsrJLC 0\jSa> ( 1.9) j£A 
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JL,.....^^ ^JiU i2jja]| JOJl^ J^- ^ iOjwU-I j»UaJl n~--*d jl/ .L-15' jr-Sj^Jl 
r-ij »Jl Jl J &y)\ j»i uiiiJuj tt^A* J^*J JLOA-i fUaiU LsSJaiii ^i_^^jJ\ 

1 ,1 <^l JiJl J-l^ <Jt>U ^l*^" l^j^O iU^I oJL* j JyisJlj. Jjty <>"j)*>xl) 

3 \^-y, A »>\j> J IP Jlill J yr? all (^ L$I*-ljJb ^>jjL~i ^J«jI_^Ij ^JliJl Oljjaii-I 

o^^dlj JU-I f l)aJl jJ^ j Ujj^j JbM f UiJl ^ili ^ f>j .,^w^l 

J,l =L-| ^l JiJl O^SCi^ Ji^ VLS' ^-.IjJb J-^aiJI iJLft ^U J f^L-j JjO^I 

.JUJbM fUaJl (_>LlJ 4PL**J Li 4^^' JjU-t •_/> ti^-Jlj 

:3yjij^l S^JLc Cjljk? 1 - .3 
. Jl^-1 flkU ^alll ^3-^Jl frb 1.3 
J^ s* Current Physical Model ^U-1 f lM <-plil £_ij*Jl *Li ^ 

j, -.ji tyjJl ^ii .Top-Down Analysis Ji-SU ^Ap^II ,>• Ji>^ V**-* 1 * tPJ 

f iM t^s-v^Ji u^oaiJ.1 ^ uJ dj\^iij tviJJi juj .4>w» <>• ^^ r**^ 

Functional Units ^—^^ *^£* til ^-^^ <^^ <i^ r ^ 1 1±is ^ <'-^ 
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j— ijJasJl J j> *UapI £« Jaja?xil U* jJ^i ^ dUJvT} tfllaJl t) ^iJi 

.«CL-i|ji c5y4 c^JLSl ^UatilJ AljJ Aiij k-w ^ oS'hlJ 
r l b-.ll JLLJijH oU_^il ^ dj£* J^ JL.Iji Jl J-l^l J*~> viAJi A~ 

^ , ? U^I wUjj tfjif CjLpjI^* SJLP J} UjL- U^Ti US" aJ L^ .a d l OljaksUki 

J| J fcjji ^l^U <wjil VA^ 1 oUj^il -^ OjC J& 4.\..„i"M oliaJarfJll 

, i U-l i ^i! 'aLm^ L^U*^ IaoUpL JJLil ^j t^UaJl oLL-p *.bl V»*^ 
,f 3 *LA| j^p cjLLjJI tej^j -«jLlfcP_j 4~"L<^I AiJUij Jj^j 4LL-J SblS"j 

Js-Ui AiyJ. SblS" dJlUS'j iOj jUrl ^l)aJl J l^JiP *Uii^l J& gJl hjjj*& £* 
i\ #l|j lg JrUi iJLff f UaJl ^ Si^r^ll JS"Lill i_~~J •JjJl j^vaillj ijuviil 

.liLij A-^Lil JjJU-l 

j__^, ^ II ^j^l olji^l ^ SiU JU-I flkiJ cpUl fUadl D/o 

,_j -/* yj 5 5%Jl- 4J^XJl oljajaiij <^IjW d^ CuUaJa^ . ^j UjS"i> 

Xia juit a jib JL. jjlijJl olfe ilopL» t-jJ\ i_^j .cjULJI ^j^lij oLLwJl 

i }—^\ J A J^ of- ygjJJ JCSh l«J| CjUjUI &U>I _> UjijiaJ j^^jj J^UJl 

>> i U-.l l ,J J ~.ll jw aJJZ Ziyi* jH\ ^-iJai US' tjj_)kx)l SL>- Sjji Ji-A^- 
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lj\ U^ ^3 Oj>o 01 i_~£ M-*ll J-^-'J Lx^lj £-S^x>Jl I-La Oyxj (j^Jj ' Jii^-i 

JU-I ^IjiiLl (^^L* j-iji LjJl) OjSC. ^ (^1 tUli JbJL>- fliaj a^-^ >^m O^So 

J IsM rj i JU-I ^OaiU c^ilil jri^l :>Up] ^ *L^1 JUyj f^fj 

J — aj> j\ J UM t-fo~J 05 OjSv» 01 jj^-f^l j^bjii\ j\ t*ui eij>-_^ Ojl£f 01 

oJ, ft J!^ jj>-C Lo .tjv^Jjhtl^l jl Sjb^l jji! ^prj - ^* Aa^i j^^j '^-^ 

A sorljd oiji 01 7t^\ji\ ^J iJliLls'jJl jl OLLjJl ^JOm (_sJb- *JJ 0! 4*s*-l^l 

C Jk Al ^ulji (JjiC; (^JLJl ^UiJJ ?^w3 g-Sji: Jl Jj-^jJI J,} cJjli 4i«LxJl 

.(J,U-I fUaJl (J A«jJl Aily <LiJb- 3jj-^ ( j«>oJ 

:<JU-I plkdJ l( ^kill jrij^Jl ilJLPj 2.3 

C-»l ijiojJlj (j *«-Jj Jxlo jt-X^J .Jijaill 7-ij^jJl 01 IajLx UjSi JLaJ 



j!^ — * ja Current Logical System Model JU-I f UiJU gs^ 1 ^j-^ -^1 



tiiiL-.Jl Sjiaii-l tj <oUpI >? (^Dl JLU fUiiU c^ilil rOj^Jl ^ t-Lidl <_3Joj 

ol ,L*Jl ctilr 5jy>tl jji 1 oLLjJLj u-*aijj -(1-9) JSCiJl j OiA 1 y*^ J^ 
j' '^ T Ji J^ ty ^^WU Transformation Jj_^ c5> ?^i ^^^ p. ^ ^ 
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Lj_ibS'j izj'^j>k^S\ J-^Loj cjLLjtS' ZjjAy* oLLuu AjaJ^il 5J-pL«il oLLjJI 
<jjl — i'jJl q » iAp ^ O^&j ?UaiiJ c£^ r\>-*-Jl 01 UjL- U^i JiiJ 

oJ ft 0\ » CfUaJl OLJL^ Jii oULJi jia: oljaja^ 0^ I^AaJj .OjUaJa^ilj 

tul »j\A\ *^- (^jii j-^i ^OaiU ^jilil ojjvJl oi^ l j*^J ,^Jl .j* CjlJkaJb^J,! 

J — idJ <olll oOoJa^l Jjj^ V^J °JJ-^ *J ^UaSj ,g*kdl ^-ij^Jl J,! /»Uaii3 

5__i^P j, Sj cLogical DFD V*^ olkia^ J,| Physical DFD (UaJl <^ULj 

j — S'iij c^ilil JakaJ.1 <j Sij^-^ll 2jy*ji-l jftp OlJL*Il £s3r <3Jb~ (f 

I — i^U j, i ^ £ II ^LJL*Jl dlt ^ ^y^rl j*P oLJL*Jl 0L JLJti 

(2.9) JSL_jJl J tlfl- — JL1 (^illl -Ua^il jj .oUULJ Jjj^ gjl pl^-^rl 

:o-j^ ajsU cjLL-p <y> JaksJ.1 dUi j ^*)j^l oLLjJI of c5^ 
j — • aS'l — bj jjjyc^Jkl -y oUM *ii-o SjLp^I (jJijj. l ^JLjJI - 

1 «li 1(5^1 L-.i'T 0jUl**l ^J. J^ 4jVj trt-4 2UtfliM SjU^I i^liljaj 



4 jilil ii«jj| Jl Ji^Jj U3JL. i^JkJl £~/aJ cdJj jl v_JJa)l Jadj. 

3 j£i,l 01 «±«p- t<_j^lkii vl^Ji U ^rji gJl <lUaJl ajJbi 2 ^uLjJI - 

l^i* J5" J |»i cj^Ivj Jl |**JL* jjU? JTj jjljt Sju? ^ oi^j IjS" 

.xX& f- jv»ji SJtfUJl i_j£3l JiLL^I 
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±yrj* jjjfc i^k^ll 




ai-bu f&) J OUgi jjjj ^lll JakAll (2.9) JS^ 

<_^j IUI v^l U-» ^ji gJl *JUJl Jl sJWl JL-jI : 3 U~JI - 

.dJUJb vJUaJl v^-Ls^ 

Dl — - 4j * j* jj__p u^i. ObJLp Dl o4 »^pI fc-ll oLLjJI JL,lji jllp 

^ — II <Ml ^a^" ^ oLLJl eJlAj coUUJ Jj^i ^f UA^U pi N o~- 
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.JaWl 

i g t -■>■?: ^l JLikdl ^LLjJI jl Uu'UbjJl ^jXcJ (iaWl -^ l$ki>. p. ^ ^Jl 

(2.9 j£ iJl) iS^\ -U*a1I t) UJL Cft^Ji OA»^ uj^^J V^ 1 (c^LLJl) 

.(3.9) j£iJt J u4l j^l c> £r"^ JaJfl ^ t) 




3jlP^I ftioJ ti OUgi jiJbJ ,^2kill JaJaAlt (3.9) J^> 
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U> \> r " " 5UUI iilil <J-*JI JlXi-l f 4if (3.9) J5C=Jl J Ji^-^j 

•^ osliJl " :U> Oi^sk^ Oi«i^ "vl^l ^ *->*$ " V-Jl JlJUi-,1 diJiT^ 
1 — ^.f Ji — ^j_, toLUJl a jj> -jy ^jt>U| otrtplfcll u Xd oUUi oUkAJ 
Lsr-Le^ iSjUS U& ^j £^1 Jat^, j 3-j^^i oLJL*!l ^ ( _^. 

OU^JI ^ J^U ^ S& ^,j c(2.9) jCiJl j ^1 <^U| iWl yl£j 

: JUI (4.9) JS^JI J o^ y, UT ^i ^^ji j [ ^ aJU j^ 




Jj*^^ 



SjlP^JI fife} J ougi JJJLJ yikAl Jaknil (4.9) j£* 
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JUU-I f ikD s? 5kdl ^i _^Jl iiJt^i 3.3 

j, ^o-vflj'j J -U {$>*-j* J^- ^ 5^-JujJI U*p Of ILL- UjTi d£J 

3.,, ,«Ml oL_kWdlj 3 .ilil c^lkJasUl aUpJ ^ J-UsJl ^y ^ *fU*J» 

A>\ SJj aITI i^. ^1* <_3j*JIj fUaJi jH«i J OUaai-j •jjilil JbM cL_kiJ 

t_3 L.I .Ojjjjaj" c_J jliiil JbJbM ^OaJl <3U*I JbJL^- JUL) J i«LJ j j^aillj iJu^ail 

j P SjLp Oj^j <JJA\ JbJbM f Oil! (a? Skiil ^ij^l ilJLPl ^ |^-*-,<adl 2i>-y. 

US' c^UaJl cJU*f ^P AiiJ.1 aJbaJrl oU-L>-^l s.yi> J} JU-I ^-ij^Jl JjJUJ 
<_jb^Jl iJLfc ^ cJliJl t-y^A j ojjai-l oAA ^-jU-U-j i (1.9) J^LiJl tj uj-> y> 
Broad M )a:ll f UJl *^w^Jl 2j>-^ (^g*-— j ,j*j JbAi-l ^UiJl *^^aj Jv»* ijj) 

.System Design 

JLuU-l flkdJ tplll ^ij-Jl i^JLPl 4.3 

« jj*-^! 3 b-y (3 UajS j^jj 3^-i^Jl 3ji^p j aji^- ill 3j]ai-l ^j 

a?< ij .JUjJrl fOaJl JL£sJ aJL^mJI S^^viJl oLL*>UU OjO^ U>"^ i£j£_} 
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4*rj5 -^Jl SjUJI jl «_>ail Jifj t System Objectives fUidl iJLuf il^-J UUp 
£_Jl <JlJL*Sfl apL^ if\ cli VuLil J^-l ^Lgjj J 1 ^ 1 f^ 1 °^^ a-ljJb 

5 >c^ljJl SpL^iJlj y^waJl JbJb^xJl 2L/>^ ij&jj .JLjOJpl fUaJl L$ii£ 01 v^ 

Oj — jjJaJ i^U**. ^iJl ^UaJl iijpr <j jZ>La jSti -^ U> Uj i_>ldA^l oAJ> iSJjlJl j 

3 U-jl y — -^Jl A Srjil jU,J c o!>Ul UjTi US' c^UaJl cJlJLftl Of 

J,l 2 — olill Jj^aiJl J U^jJj^ ^Jl p . » . /»s ll AJa-iol *^'i_iJli <Ju->- trt-jx^alJl 

f I JaJl cJLUl ja^j 01 (j^.j c^l<r ^jIpLsj Ss.L«5' jjvfliL olJLA^I o JL* ^Jj 

ol Jk»_j JLM f UiJl JS"L!u* P>> > ^ JJU^Jl JU*.^. J^U I^pL^ ^ ^Jl 

.CjLu-oxJI OuIa i*- 5 **^" c/ 1 ^* Uts* (*-**" i^l ^i^Wl ^^j L^i^U jl Us US' 

jj — & %1 ^ J^V 1 ^W^ <3 pOa^SlI v^ Jij? N 01 <_^ " JUl «_iaAl 

(Jil J,l s-l las*- ill < jJuu <^j£ " SJbJl ^Lyall «u» 4JjLii.Lj <SJj>j A^x^lj 41pL^ 
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: Functional Objectives Ms^J *-^'<Aa( (1 
t>_- £ oajJLs;- oL?rL£>~l jj^t J,l oil Ji JaJI <~j (j 5jjL^-I oljJdl J&j 

. coij^r^* (Ju'Llij ^ OtAjJbu JUoJ <_3Ufc^l oJL* ^j+jjaS 01 ■jSCc US' 

j — «^l 4 JLp y> Lf <^jw>1 l^lj^-l 7^s<aJ f UaJl i3 4jtJ-l iJtiUsj JjJbJ *>\i. 

.LK>. 
Process Improvements Objectives CjLUaJI iju^ty jLcS c3lJtftl (^ 

J — JcS J — ^L«7 jj — JJ _jl Direct Access >^l dj-^ ->^ Sequential Access 

Operational Objectives asLU^ cilJUbl ( — >. 
coJrl ^UaJl U\ii£ 01 «—-£ ^ *^l ja^> ajJLxi JjUaSII olft jl*s 
<&j — >j_j (o\ — *-^>d.l_} o\ jlftjJl) Accuracy ^jLaJL jjjUil oJia ULp j1*£_j 
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.^jJl ^aL>j 
C^Llkdl jjijJ li."^ ^ +Zj i3^ Nl 3jLp j liiJUl SjSj^I oJLa ^ 
^Ij^V'j ^j*^' S? O* ^^>^^ ti-^^J '^jAj JbJbM fUiJl ;»-b>«J h J j_ r iai\ 

Job Enrichments J*jJI p.^p| *?rydl Ua i.s'—ij c Wjjj ^ 

Hierarchical 3 — ^y> 3 — ^ ^ — *^o L- — *^>j c^l tji-* xl Jl ^ji^Vl ^y ^y 
f tHigh-level Objectives (L-JJ!) 3*UJl t-ilJUh^lb Jk^l ^ fjur c Structure 

o-A P (j « oj tl)l ■j&>, aJLa«J «-3lJL*l J£-"H cP^M oL_jl«J.I J,l Lg-Lyfl-aT *Jj 

3 9rj$ ti~j>- {j* Lg-Lrf ^*-S* j***-^ (-JlJU&yl JbO£ JliP Uiajl t_^£ US' .objlw~« 

j, — -*i j tl — £Lp ^jf j»j U-«v j Key Objectives S^J^Jl olwuSll jU^-lj UV 6 ! 

rt jiil oJu& (J.I %«i Jvj^l f I* lit* '4**^! oilJLft sl oJLA 3iJ^iw> 3^*5" »J» 

.Uajf 7*^*0 (J »£*i\j i%<i 4*UaI jJb- 05 ^»UaJl jL^l (j&L 
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flbJt c3»JU»f JbJL^ 2.2 

<J^ ^ j^^ij l J-U-^l ~*\>-y 5jI0j £» JbJbL-1 fUaJl oUfcl JbJL£ |JU> 

«__^j-ci J LsM >j 2j I »JLJii ^Ls-^il oJLfc 5jU *» lj^jj cJ-L>cJl CjLLp 

J .;Uj£ -jj »lp jSLiuj c^JaJL*II 4JLiLuJ.lj *JbM oU-Lls-Nl ^J ^ Ojjv** 

ol ^L^ij JU-I fUiiU yluiJl *bty ^pj UJixUlj aJU-l ajidl 

t _ s lp Jip -^Jl 2bLLyJ,| J^jjJIj c->^\£iAl diliS'j c^Jb^u*^ ^jlL^J.! 

<-p1 U £-i>j*Jl) J^ f^ 1 J** 1 "^J (•-** J^* 1 i>*J »4^"' ^ 

1>\ in 5 Jli JLil iJL4 a^Apf Sj/'JLil J^l a^ljij (JU-I f UaiU 

f I laJl lU'^Si £w« ) fUaJl IJL* J$ °*J*-^ j j^zaJI *bf jl jl iJuwaJl 

JjLSit <-3jlAI 0j5L» cL» j\j» il£l jf -jyt* J^p JLlxJ 2uj*>Ul oUjUll 
oi l <* iil W c".... SJUl oU^Uil jljJlM r 0iiU yjj 01 ^ " j* ^ 
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Ijs ^l_j "^ OjSv 01 l jSLc,JjUll <_juil OU c^-Ull cjLUp j^Jij 

oJl — S" lif apI — .Jl J SjjJl — » 100 JlstiJ -^ fUaJl ^Cvi 01 l_^ 
^ — fC_i oUJ.1 ^p ^va^sUJ oL»ji*» _^jj N J.U-1 flkJl 01 AlSliAl 

^ — « j-Lfi^l cAju tJ>Lu Nl J-iwUj Zj0r\jA ojjj** Usyf (_5*«iJ ^ Of v£j 

l_S-« ^j j — jjA> j\ ijl L» s\J&\ j J bM *jjy JJ>*Jl Qr-jA AjU J 

.^ U ^yk-s^ System Specification fUaJl ol — L^\y> 

. JU-I fOaJl JTLiui ^£ lMj -1 

. V^al' JiOJrl fOaJl cJLuf ~2 

. ^UaJl jijW <3-Uil iji^lj <SLcll ijiiJl -3 

:J*Ju. IJlaj <J,U-I fOaJl ^iy; -5 
(DFDs) O^Wl J*^j oliala^ • 
(E-RD) »}Ul - KyJ>S\ oOak£ • 

(PD) oLLjJI Ou^y • 
(DD) flkJl oULj ^^15 • 
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Problem Specification" ^ — ^ <Jl~*>j> U^jI iJdil li* ^ jUajj 

,<L»j5n-«j 5j-«-^jI «j 5-S^5^ aajLij OjSo 01 
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i^^uir ^lo^Ltoii d«ki! 
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JjjJr\ ^JaJ\ j»-wa3 

(I )su «. 4 J^US lijS3 t35!>U- UUjI OijV Jl £-b£ ^ LiJLlJJj .OjJlM 

JL-^M f I JiJl £. l*J> J^Uuii ^ gJlj iiUl JJ^JI *i^. cr £~ viliij 

3l>- jii oJlA {J ti->JL>*Ij cfjtl Jllj . Lj^j U-i j^f As- J,! OjbLS oMjCL* *y>L^aJ ^1 

.oiJt £■ i_J>|Jl — fcl Oli rt — Jij *1 J ijA-AvaJl <J_jLM J^iil ^e U»>1^- CU>cJl 

A .)a.;)l t— *U *l ^ — • fUiJl ^u" aJL-^ jlktf dJJUj .l$J| J-scjJl ^ ^1 

\ — f* iJCUP-Jt { jck>-jA <J3 |«JJ *^>-^adl Ai?-^* 01 J,| f UaJl ji jiaJ SL>- 5j_)i ^"Ij- 5 
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J s-JJ ^^L^ailJl jv^UaxJl AV»y <±-i>- aUsJJ jJL-AfJsi* *..Wl^lj tJUJLirl /»OiJ| 

(i »1 ^s — Lp J s^iJl lift J eiyL^,j .4iLj| Sjjaji-I J *lJ1 Jv^Jl >r ^JUl 

g, ir^-^t |i #~*A\ ^kSJl OV IjiaJ (^ OaUi fbJl p ,,» ,/KJI) iwi Jj^ll 4L»-JlI 

.ioUJl il^l Jj^aiJl J l^jO^i 
Broad System Design i^llaJU ^bdl ^.^.^rJl —1 
Preliminary System ("I — JidJ ^j^l ^-sa-JL 4l>-^ll oJL» Ukyl t5 *—Jj 

'J' ^ f 1 ^ c^ 1 ^ 1 ^}y^ sUpI -^ pl^si^l jji aUJ.1 oJLfc (jut .Design 

lkJ.1 £-ij — «Jl iUpI pi tjjLJl J^aiJl J (1.9) JSLjJl J ^ y> U5"j 



yr-^ 



J jjJrl ("OaJl oIjuIj JU-I ^ikU j^kil go-^Jl Jb? bUiPl JbJbL-l f IkdJ 

t^ J — ll AjjJ?\ ^UiJl ^iji *li> y> AL^^ii ai U ^'^l oaJ.1 Ola loS^j 

^ij — »J| -^ J_p^l ^ jUU-JlI aJL* JtA^ Aif <^t .Ujujl£ f ^1 cJIjus.^1 ^ 

j . U>-J.\ aJJ» iJks j .JUJU-I f UaiU (-pill j-ij-Jl J,l JU-I fDadJ ^kdl 

c-JU — tol jJi^» OjO^JIj jl^u^lj JJUdl JU- 3j*Uj ^IOjI Oljlf* JJ^I 
^ — II Jj'laJl JT du>~. of f lk)l j^v^ (^Ipj tSiJb^ J>j p- of £&. f IkJl 
I — wUselj tvil IJU ^lii.1 aiJflJl jL^lj oUaSII aJL* j^ li^U -y. jSot 

1^4* *U>I d Ju» J^U JA*M Ip^i Of ^ gJl aJa-Sjty L.I 
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JbJUrl f 1&JU <£&^ ^ij*Jl n-ws5 1 . 1 
iiaJ.1 pOj*Jl t>* ^^ Jb^l ^OadJ j^JaJ.! ^i^«^Ji p^o-^ ^Jj 



^_^_>" AfoU ^ gjJUlj r .-^:ll JL4 j Jj^l S^ ^ U*j .(Oi^L-l r lkJl 

.viJLJJb fUl) ^kAl AiJbJl JujJ-j i %a <d*^ «_^ iiU 

vjj loS'j c J^-l fOiil e^aAl £ij*Jt J oUk*Jl oIa jjJu ^jii Ula c^JU-l 

oi (& a sLtI I oLLjJI j^^J Lil» ;ULc Jb^ i>L5J -^ SjLp ^jUall UJsjJl 

Jj Sis' tJLjvaJj c^i^l i£->^l <JUIS CjULJI (jiwU oUbJaii ^ SOjOJrl 4auiJ^I 

cj! ILJI ^1 ipj Entities <^U^f>3l ^-S^d olilJl ,j>y&} oliUl J^ 

Ip SjJLill JbjJrl ^UiiH ^ j»jj 01 s-Baj j»0AI*J.I 01 Jpj^ ^Aiui 

01 i— :£ ^iUxJl oJifcj ctjyc* ijji. o^tdl jJl^iJl c->ULj j$£ iALi J,l Jjv*jJl 

J t^ti^ jJL«l!l s-lj *-! 1 ^yl ^ -vii N 01 <_^£j .jaAdl Olkkii- <J tJjOJrl 
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^-^•1 — 5 J,] CjIjjj*JI odft &L>I ^ IjpMj iCJ^Jbdl aJLft *>i -^re^i; U 35%Jl 

.aUj^Jrl oLLjJI i^iu^iyj CjULJ) 

J^Lio t-ij«2Lw- ajO^-l ^UaiU is«]aiil £-ij*Jl j^o-viu" 5Jap ^ t / s '^ 'j^j 

JLjJLtfj Jt-J-I ^LjaJJ ^ -JkU g-Sj-Jl j 5i_prjil oLL*Jl ^ya^i (1 
(, — i liSCftj c^IJUij j\ UjwJ JbJi^-1 fUaJl <3Luf tJUatf ^1 OLlL*J\ 
. JbLi fUaJl J oij^rjil oLL*Jl ^ OjJbLl fU&Jl t_i|JUbf jjL" OjJL^ 

: Jl — U ySkll £*j*dl t) Domain of Change Olju&Jl &ki* Jjwbi (2 

1 fejl^Pb Ail -Jl SjJaiU J LaOjJ^ f gJl oLU^l £*£- J*ju; ^|j 

iii 1 aJ ft Oljs jidl Aihx* J*-io LjT .JiJlsLl *l]adl cJUftL J\zu* 

oJ — «> Oj£s 01 -j^j .oLL*Jl oOa jju JpUj ^a-Ij Jif ^1 oLLjJI 

* y * f " 

*£&• J-*-«-"J 01 ^y^. jl 4<LlU««* oUi^P _jl Uj» ^JaJj^« oLL^P /»* SJiJaill 

•^ 11 jkLil j{ jiljsr^l JbJL^ S^JajJ-l aJLft ^ ^ iJ&lftj t^lkJl tULJLp 

.4**^au c£_/£ c^iJl ajOJrl fUaJl <J jjjdl Ulja^ 

£ij — »Ji j jjJdl lAUaw ^Jl jtUll jl suM ^ JpUsJI iSj^L? JbJl£ (3 

^-•l-j — =*lj j» — *«-vaj (^ «i l^ftj .jJs* 0j3 fjfciw ^\ d\ijj (Ja)as*S,l) 

Oi — >j JboJrl ^OaJl ^ jjJcJl U»Ua~- ^1 cjLLJI oy J* 1 *^ Interface 
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r 

AljJr\ fllaiU ^gtl-ll .WaAll ilJP] 




JjOA-I (»\kJJ ^^okdl ^i>dl 








,>S> giail fswall 






JbJLJr-1 jilfeuil t^5\i( jf l)? 2liA\ ^ij*Jl AlJlPt Oljk* ( 1.10 ) j£i 
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ol ±**i\ f^u SiUb dUij : JbJUt-l flkdJ „Sk,;ll ^ij*Jl ilJlPl (4 

Olj—JaiM J I—AJjO^ f £ \\j jjJdl bLlja^ ^J| j^Ldl J S^jil 

1 — .01*3.0 LLjJI odA J kjjj«ai\ o^jJbdl fl^L pli^'Vl jf ciiLJl 

Sij ?r_jil oLLuJl J Ij^S OljjJJ OlJb-l JjJtJrl ^ UiJl «_*Uftl i_Jks 

j — £*-» SijO^j Sk^u 4jjUail oljjJiill c-JlS" b| Ul . <_>UaS/I ^c3 

: (2.10 ) J^iJl t) 4~iij aJlsit oljkiM 
j, — jj^vij SiLpj ^ -^Jl oljjjdl aija^i J^uJ f- jlsj jj-5" (Jj\* { fiLi> rt^-j (f 

.ULLp 

J5n — JuJi -j — *J? 1^ Cj_j c^ajaAl oJLft J>-b i.j*>Ul oULJl i^jl^ JbJL^ (i_j 

ol — J-ijJl j — jJb£j oljjJdl 4iki« J) al^-laJI oUkdl -^ jio: J5" ^j (V 
p-jl ?=■ Jl £^/£ jfcoULJl OjUi Jb-f J JcL^i £>. *Ap ^s 01 i_-£ ^ — 1\ 

. Lfro.-^owaj" 5iLp| cS>£ /$Jl ^aJ-l 

S, lJ c$l c oljj Jedl 5ik^ -ja-^ oULJl Jjjj^I 3-«j^Jl cjLUjJI JbJbi (:> 

(*■*■" J J ' ^^j^- f-fij oliLJI d)jl^- ti Si^>r_jil oULJI ^■X^tZuuJj ,vj\ olJLjdl 
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:oljj-feH ask* J c^U* ^jri : 5-JtaJl **>Jt 

Vl ■« i L)au~o 4,jlUl oljj-idl p*>- 0j£> UA*> «i>Jl <>^ <Jl ^J^ 1 0^- 

£ olj^-Jtxil ^ *W 0&. » J' 15 ' J 5 ^ ^W^ 1 ^^ r^^" 5iLp i a* 

.oJbJbr CjUiJL? S-lAJlj oLL-P 4aL>l - 
. jJDi f._jvs» <J oLUjJI Ji^J OwbOiT CjULj OjUi AiUsI - 

. l$Jl eJUJbr C->ULo 4iU>lj oLLjJI L y2ju JjAju - 

: JUJ^r-l flkJU (£Alll jrij^ ^ >/fl 2.1 

j^l idl ^ jo ,h"< j/aJlj c fUadl liA <,pll» jl*-*jII jj-^y c^AJl (-pill 

^•j^Ul oLs^Jlj culjs^wiJl cjLL^.1^ il^pl dJUi J U oJ^LJ oUk*. WJUdl 
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V 

r 



^ — !l iflkdl ijJb- fij .1 



> 



OULjl 0}U£ OjJ^ ,2 




-► JLbMjJl Oliijdl £di .3 



KaF 










Olj^teJl A&i« ^waJ 5iU>l Oljk^ (2.10) J^» 
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(3 J± u> LS ^i OjJbM f Oa^U (^ilil r-ij^Jl ^-/g:) kij^Ul aJbiJuJ^I ^1 Ul 

: (1.10) J^iJl 
: <£jttl ^^rJli ail=£ JitJi) ^p d^Ji (( 
J j U-l :>k£l lA^U ^ J>j:„ ^1 2Ub>xll Jj'IjJI -y d^>xJl 3*Lp Llj 

aiU pi >r (^OJI Ljikill r ^j-d' Ji bUl-il JjjUrl fUiJl ^ o.. ^" l ,Jsi\ ^^-^Jl 

•j — 4j Lgx^jJ- Siku ^ ji^l OjJL£ ^ UIpj . Computerization Boundary 

<, *y jL*>-j Total Computerization fUiJl oLL> £**Jr ^»LiJl ^.^J-l 

ol — ik^i j, — to) ^ U. i Minimal Computerization oLLjJI ^ ijO^ *Js> 

. OjjJrl ^Uaiii cJlJUl j 

c— >Jl ^LUp cJtf" US" j£\ JfUJl xAp OlS' uKi . aLjJ J^U-I -^ c fd: 

3 LjjU! J_^U-I oJuo of J| La SjU^I jJb4j . **:>_} 2jj> _/Sl Js/fl JJ-I ^p 

5jiU <Jjl>- (*JLi? Jj 5ji^ J^^j ^y-^j N ij\ ^*U= <*~i» oli Oj^J 01 i_^ 
jv^ — -> c5-J — !l V" jJ-l iSy jMA J 5 * Broad physical design alternatives 5-*^ 



219 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



. ( JbJlJr) /»UaiU (5illl r-ij*Jl) J^^l t^ilil rt .j^/llll -JA-siiXi 

85 * * -»- 

3jU (j liS^ftj . liL^aiJj \JL*& yS"l <5jjiaj «U>-yl oOJti j ^ lgj£Jj c c£ J-^M 

i£*\ Ll ^-Sj ftjJl ila pIj ^UsllLI Ji*ty c-pU.1 rt >,* ^11 jW^' (»4t ojJ^I oJla 

Sjl^NI * * a jJbM j»UaiU t5-sLll r-ij^jdl &c*ly. ij^~\ oJu* L? ^j 

: Detailed System Design ftfaiU ^ L^ ai r J. ^.^.ma r Jl .2 
dJ li^j l£i~*_«p- rt""'" ^1 oliLJl OjU^j cjLLjJI r-ij-«-Jl IJ-* ^-^r ii~>- 

. ^jjJLJI <«j Jaj\j LftiAiijJ ■<JU.4« i tmi /%JI ifJUj 
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rt i *< S>i . (- & 4^La ^oLcP tt-i^yj 4*w*»Jj Sjj^aj /%-L^L/aJl oJLa /,<> ./?£« . >LxJi 

j»l JiJl rt^l^ /»-a-v<2J dJJ^J C/'l^til^^l 4-$Jrlj rt-j*-s<2JJ 4?l)aJl OliL; SJIpIS 

. (3.10) jCiJl t) .j^ 1 j^Jl J^ 




( DFDs J ) 



->Ua-^5l (*-«UaJ 



plkdl ^1-^1 ptrMttil aJLr-jJ, L-aljll IkJtjty (3.10) J^A 
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j — IW (^LvaiJl ^. ^ . ^jj l oLJLp 01 «*ApI ( 3. 10) JSCiJl ^ r^jj 

• f I «JI (> ■■..,^11 4L>-y. J^U oilopl ^j (^iJl JLjOJrl f UiiU (^ilil rOj-*Jl ,>• 

jl ( E-RD *_ftUl - JLJ^I Ja — tit ) f UiJ| oCLrf £ iy fjbw«i d~- 
SopL_iJ ^ilil ^ gf skil ^ij^Jl ^^d ( Relational Model jlaM*)l £ Jj*Jl 

^O^ — ^J I ^ i ^l)aJl ^1^ |% j * ..a d UJjai* A^.j^-1 I^JLAz«. /Jl CjLUjJI 

. fLLAi^l iZj\f\j>rl p. »« a C& L-L-l JLoJ-l ^>UaJl J SjjJU ^JL.t,,, -^J| oLLjJI 
Detailed 5 — -iJij^l ej|Jb-^D ^IwairJl ^UaJl .MapI ^ <>lgJl Jj • 
Clr-^J J^V 1 ^M^j oUUl SopIS JSLa Jl bLi-l Module Design 

4;; ^Jjl aja^SlI oJJ«. ^*iL5Ji (i»^AlJl Jj^aill J ^jJL^j ( fU*JL^| 4^lj) 

: ^Ul _^J| yip .iJUij j^jJ-I f UiiU yLsoiJl p.n^iTll 11*.^ 

.j»UaJl AA^cwl <f>-lj ^ i , < v,. / ?,T - 

.^UiJl oULj SjlpIS /»jo-s^j - 
.fUsuJl £^ j***-^" - 

<-Sj ^1 (• -W2XJI ^aJuif Jl SjU^I JUiil -y 4jli t^Jllll J^^iiJl j LfL-Iji 

' Lp*J *k^\ fUaJl J-«-P 3i yrj Sf.US' QL^ L^jjI 3*^1 j^SjJ /^Jlj 
. ^UajJt J 2LL^U) ^ty ol*l^-l f ,,„.,^7 . 1 

. Data Communication Networks oULJl Jii *£Li j^-s^waj" .2 
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■ GjLj^Ij j»UiJi SjiS ^jar^ *Jp » ,3 



J*su)iaJL-f 
f J*U-I f lMJ yikli ^\ ^^ olji ^ c ^, 3 

r i__jiji j^ s^^j s,ur ou^j ^^1 ^^i ^jf iJlp _ 7 



6 



223 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



1 — A^ 1 o* p. «^l ^.>Jl User Interfaces f Lbu^l ol^ljj juoS* 
^iL_ftJl ^y Uaj . Man-Computer Interaction sjj-LM £. f JbuJLl JpU 
dJ— UTj c vj-^l Ji oUUl JUi| d^ L^U^I p. ^| F 0rms jftfjJlj 
L_^j!j t Vj ^U-|_, r d=^Ul ,jy jjU^I lA^U ^ p. ^J| Screens OUiLiJl 

c4 — <^^J ^ — £ ^ j — II ^UijJi ^hp j^aI ^ ol^-I^Jl 6 JLa _^jjj 

01 L__*T . 1«__1p Vj j — dij i^Ua^I nJ^j oL^rl^Jl oJUL ^^ J^U 
0L_» Jl Jbj t L^ pjb JpUj j ,^Lp cjUL. jJ^u. Ojjaij 0v-b^J,l 

fLbU „| ^|j j^^aj Sjj^j ^-^ _^l IJU V 1 ^ b&J . fLbU-,^1 U^j 

. J^aiJl Life (J ^^Lvaij JS-io Lf^jJj^i Ljli aJUs 3ij>- oli 

: oJJr\ flOsfcw'sH a^-lj j^Ua^ - i 

43 jijs 01 ^y llfcj .User-Friendly f bbxi*J,l SJLiJW? OjSj d)t l^Jii* ^ jL 
Olj Adaptable tf^juS ^^^ Vf*s.\ r •_,&: Ajyi dj^j 01 _> Helpful Sa^Ull 
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Jl£ i^l c ?- ja <WjJlj aJUJ^-l Jl ttU*"^ <Tolerant eUa^SlI J^£ 

JiL-JU .l^U^i-l. ji.j c \+*a J-Udl ,y JJt V c^d-il J~$ I* c d\ji% 

oj £ 01 Oj-i t f l)aJl £-* J-*l*Jl J L* Oa^- it>jJs~ Jl }ta ^J^^^J.! V 7 ^ 

4 5jo^> a^Ij L&jLipI ^^j: ^ i tja-i-l Id* <Jrl*i Aj f ji 01 <_^£ lit- Ja^aJU 

. V^i J&b ^J *H^ s-'j-^lj OL-J^I Oy J* 1 *^ J~4 ^^ flJb*i*l 

2 L _ju i j Jl sL| y> US" c&U3 J*P &J flJbv^l Ol^-lj yy 01 i_-£ US" 

3 -j^AJi oljityj oL.^U.1 ^ jUlM U}U -^ O^-g^ 1 Windows J*^l 

01—51. y *i Jic ^j . i_j£il ^Jsl-» ^y^o" ^Jl 3-5. LsJl ^Ap fO*^u~il J*jJ 

bdP t£j-^ 01 ^S. o-l* J-»jJl SiiaJL* ON I^J. f-A^^siw^AJ l0>- i_~~jI^» J — «-P 

ti _^ 4JU t Ujj>j iilyJlj oljiSjl JpUtfj (^'IjaII ^j-i I Ji* ^ms-L^JI jj. IjuS" 

. t_j^*ulJ-l 4*iLi j^Lp i_^«L«j ^^ JSLio pLi ill a>ifc £djjjj S-iV (*-4^' 

01 v^ i^ 1 ^ ^^ ^UaiLl ^ Robustness oUJl jl J^*Jl 8j5 jcuaj 

<L.|Jb^_oj| *JJ L«JUP ^UajJl JJa*J fAP t U wWaij . fUstU-Nl oLprlj J yj£ 
^ 01 <- ^ f Jbrft^il s-ljba^-l 01 t yy ^J • f J^~^l J^ -j^ ^o^lvj jfcP ^jjaj 

. frOa^^l aJLa Jl* ctjjO^- Aif JhMj cjIjxI^I ^lajt^^l ij^>l^?rlj 

4_^«-c^JI jj P O^ ^Jtll £A J^U-5 Of S-^5 flJL^U-Nl ^f>rlj 01 

IJ »j . l^axj^^aj ^JLAlw«il ^» <w~^J t ^llaJl J,i U> jp-i **£j ^jl l^jLiOvJi 

aJL_ji jl j^N 3 — .jtAJI Controls M$J\ ols-lj^l j^j*^ JtA^- -y. S^Ip ^ 
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3*\i£)b ^JbxloxMl Olprlj Jj^Jj Of <_-£ \jS . If^ff tf JlSijIj Cj%i-A\ 

iJ fi>j\ — ^M oJ ft d^k* ij* p* <J^j=- Efficiency and Effectiveness A*UUiJlj 

JLl]a* U -WmJ 4-IpUJI Ul t AjjUail APj^JVi j»JbA^J.I C->U-l*>-l A^Jj ^Jp 



CjI — >yi> -j — « ^ — 5njT i^p JSI ^a^iv-L (^i t ^SoT c-Sjj JL^>r JSL Jl>oNI 
J^L>- ^ jf ^Jj^jJI Justs' t ^o^Ji JUo^l s-**^' fU*^b jl t«Jliil 

3 ib^J «Jl ill ob-jJ ^iJb^iuul <)L>. Jj .{ajs* j\ Bar Code Sjuj=^I jy»j 

Jt ^.M ^ Lp J~*Jlj t ls~i?\j cjLa^J *\A*tZ^\ t_^£ ^iUJl ( _ s 1p oj^^wdl 

J I >ol jlj^J fJiP <_^£ US" . ^LjJbJi JjiM ^ ^Uj Sj-^s^cil * U"SMj j^jl 

,^iib^j^ cjLJLjJI aJU. Sj.US' J>t£ ctJDi ON l^Ji! ^^W 

AiJlj LftJLitf <_J^Uall CjLUjJIj ( A-j^iU-I ji-^ilij ) tJyi^tluJ.1 <_£_jl~~« 4±yi* 
;l^UJ Js*ty (v-w^l Jl J j^jU <~ij*^\ ^iUJl ^j^f JI *_P^I Cr-^- 
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Natural Language Interface : ^ . J aJl A*Ul Ol^rlj — 

: Question and Answers k j^lj aLuj^H Ol^-lj — 

. o^lj cJ»j j alt^l ^ iOp ^ ajU-^I I4J pb Dialogue Boxes 

Menus pftj&\ - 

Pull-Down Menus *b — ~^l oljl A\ ^J\y lu^^j Ji_pU* J^io iil^Jl 

.Ujji>j Pop-Up-Menus VWiJl (^^'j 
: Input /Output Forms £}j*^J Jb^l £iU: - 
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J' ^1 J^ ty J 1 ^ 1 ri IJ^*j -Uyl ^Sy JS^io ^Iktl ^JUl jl^lj 

: Command - Language Interface yljV I ^l*J Ol^-lj - 
oL_J**]| ^Jl_j jl^—blj ajU^^L. <v^U-I f^JLi c DOS J-i-sdl fUii j 

: Direct Manipulation Interface j-S>Ul J-aUxJl CjI^-Ij - 
^S^dl ^bfij oUjity ^ a^oJl ,-^tf ^Jl Windows JJ^I Aio j JU-l 

oJ_J> ^-S^j . 1 fcjjPj ^^aJl O^ll Sj^lj oU-Ulj V^l S^I^JI 

J it & 

J £^_~Jlj j^SJt ^idl foadl J^i, ^jbUl JLjiJ^I J U^-U IjUuil ol^ljJl 

: Reports Design jij&Jl *~wtf -3 
ol — =-rL>-l ^ — L" oU^k* ^^J ^pjjb.4 oU-/ ^ SjLp jjjUJl 

* — Sjjaj p ^ 01 i_^s < L^a^x^i, SJLi^ jj\zA\ oJLft OjSC" ^i^Jj . Sm^ 

. (jit^^l Olxilj c-J_jsJlj J^LiJlj j^tJ-L. oUjUll jjiy j^^i 

: jjjl&Jl ^Ijjl 1.3 
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: Internal Reports i-i^-IJJl jJj^ 1 

Lp 1$ ?l_ ? £>-lj ^a^-J\ Sil&Ji ^ j^os^j jij\£& oJjs £-£*-*& -UP \~~JJS 

: External Reports Z*?rjd~\ j£ jV&dl 

jl o— Jijjii ji 0*^^ a^j 1 ^- 1 oi*jM> ^y^ V s - j^ 1 jij 1 ^ 1 <yj 

oli jijl sJi aJui» OjSj Oi ji-^v^l g^U 01 c_-£j . ^ibytil Vj^-I ^^Jrl 

oL_«J*dl! I *-*-*■} c A*iaJ.I Sj^v L/^y C5^' LA^jJi* <b_p-j -V" <^j^ 

. li Hds»LJl \»j>J--\ l jy\^i5\j 

: Detailed Reports AjL ^ai r Ji jj jUfcJl 

J t» t 4*]a^<JJ £aJbw*ll ^iaJUJ^I ^ A*Lvaij oULj jJjUJl oi-fe -^waS 

jjjl Sill aJLft aUpI ^ Ulpj . UjjPj iljll ^V- olij-IU^j t Sxas-ljil (jjjij^ 

a ili dUJUj . 2uiksvil cjLUjJI jJOJj Ajorljk i«i!uil J^-b flJb^u-^l i_3o^ 

ftj 2LUMjJ| jjjU-Ji A^jA-viaX) SiLtxil OjIjL^^I ^jJu Slplyi L^^wjj J-LP t_~j£ 

: Exceptional Reports Olj.Ufcui)|l ji j\& 

j JjUJl oi * j^.^2 ^j . ^UajJi J^P ^ J^-Olll ^jj^vill -^ 0j-X» L»U-lP 

01 J ■/» ■» m .j JjA^I 1 g •■ > -^"ji /^Jl a1>«5J.\j (jL^J oiJji '■^L'Lrf c£ •j* - oil — £ 
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. Summary Reports ij-^pLUJl jjjlifcJ I 

jjI SJ IS- , 4 » i Lfcil>xplj ^LvaaxII oULJl jcj*j*o jjjLiul oJLa f »5j 

|J sr «Wij-« jjjLalJl dd* jjiu . «WaJt,l ^Ja-SJl -J* A^ia-cL* ^L^*! C^jULj v ■>, /?•;" 

ji**i <oLaL4I i/'yjj iibyJ,! cjLLuJI ^ya^Jjj Ai^ tt^^j lA i**j •^-tP" 3 jl^^J 

. oULjJI aJLfc 

: On-Request Reports <-*HaJl u*^ jijtii? 

j jOil »-b£ 05 ^Ai»i c U\Jl 45tU-I ^iaJ U^iP jjjLiJl oJLa jlJUsI *Ij 

J 1 — -ji j' ^ J*^ ff*" Ji jW 3T^ ^j ■jjyup' J^ail pU-ti ^yb" Jl 

: jjjliJl ^ ./r d ^IjJj-iaJl oljLtf^l 2.3 

t y l — -j^M i3jj 11 flO^xwl J*^ £^J| e-->- •j* Uf . jjj^W l^u-vai 01 -^So: 

Preprinted a — ?M U^ r- 3L«Jl ^Up-^i^I -jSo: US' . *Jaiil jl ^aX^JJ (^jUSI 
cj\ — *oiM ■j — « S li jlPj fl^^JU lJu'U.1 jJU» ^ JbM y> US' Forms 

ji ,ya jjl <3jJ fi^stl^i i^-Jtu^i AjLL/ala^j (Jj Jl Oi*>r vi-*>- /w« L»l ,5 «L(JI 
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.Xjjjjjill klA&Jlj clij^w ^^tl^ 

j j j_^5i)I Jak^ jlpL«j j . a^^^-JI r- iUjJlj Printing Spacing Chart j.yd>\ 

. j iji^\ ,y ij-i«J.I ,jPj*^ Lm-jL^ («-<wail alji c£^ JSv-iJl) oL*jlall <-^J 

*— «>lj 3S"yuJl rt—i lfe» j^iij l)I i_-£ ^l (j-fjil ^W. jijiJl i^ Of i_-j£ ■^-^ 

(l.ii) J^iJi juw^ui" 
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&■> 



iJjJl 



bJI 



j>j&&\ Ci\j& 



3JL?-Nl oULJl JjUA-I ^jjy l y A *&jj 



jtjdh 



(*-»-*f - 



jJ^aXjI 1 U»'Aj 



AS -JuJI (V"'i 



°J 



bVI 



rt-WJI 



jjjiJi fUSi *_~j_-t (1.11) JSCi. 

Jbl j^—j oU4Nl Ola ct-jj— l^-l SapL*r. 0^1 ^.aiA oljilj x^l^l JJrl oUJ 
AjUa^-*^-* p.la.1^! ^Jbti^l (^ L^y 1 f L^xpUpj jjjliJt rt-j.o-v.ail l^Jb^uJ _^£ 

43 jl—JuILi ?t*-wi»Jj 4JL»3j <L?rU)l Ja I <\j »So U«Juj . 4 : «j'pxXH rOLaJUl jj*^ =~ 
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: Source Documents Jb^)h £^J <jiVj}\ ^^fij —4 
jL-^il £— Pj-*i ^yt-sflJ Sijjk; ?|-iUJl jl Jjljjii oJu*> rt^*-.^T ^ 01 <— J± LS 

CjI iLJl ^jllT Ji4-^ j>.. 4 JaJl *!«-«-* sJLft 4jjJU<ail JjIjjJI Oj^J Ulpj 

oi ft ^" cjIjLipI j^l Uf . ^Ah>tll J^aJ-l j CjULJI 4jI^ V*i^ ^j^l 

a — iiiL cJl — r lis! ^ £*Jl _jl ) jL«Jl (J,l oj^-ll ^ JjjsJ-I Ssilj* J~JLj - 

. ( Ji^|| Jl ^i ^j c ( 4^1 
(^ — SJaAl J ^«JL*xJl J — »j l^ kVJ £->\&y>£ ij A3%Jl C^li JjJiJ-l {-$»-£; — 
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. OlS^I j05 50^ Js- JT ^j^\ JjiU, 3l^J\ Jy,L| ^jj _ 
ij* "ite* coULJl JUaj J^-d ilJJi j£.f L> >itJlj oU%Jl ^Ub^l - 

. Check Boxes j-5-AiJl obu^ ^Ip jjJolJl 

. 2jj1WI oUUl 4jb£j 3Lj»l5* oLply ^.^ - 

jr Si_-J 01 i_-^ yJl 5^>rjJl AjI^j UlSjt U^Uapl ^ ^*j Sjlp ^ Lbu«.| jlp - 

. yt**vi)l aJLft Ltj 
s — #J cr^. vj-^l Jl lil^-il VjWl oUUl J^i>- ^y ^ of i_~S ~ 

.*AlAll ^1p ^ c^dJl ^i^dl ^Ap Jji^-I Jla 
. *P^- j tiji^oj SSOj l^aj«J -^^ J^Juj £iUJl p.,,,^7 - 

: Screen Forms OUiUJl r- i\i t.ii./Tf -5 

t L_A 5 ya^a^l J^l J5 ^-iLJl JLa j oUUl ^bT" p„ JUi^l ^LUp 

Jj-^J-I ^j t J_^l oIa tju JidJj tUU-l SjUJlj C^JUil oL>-jJ flJlA^l 

«^ » c'-^V 1 ^U** J U . UUiJ jlp oUUl Ju» l^u lyLu, ^Jl U^l 

Lg Jp Utf jjatf t ^jO^JlI jftijJl j^-vaJj jijUJl (t , ft .^, JwpUA-I oIjLxp^I 
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Screen Layout ol i>UiJl *-^vir ^-ili AJau^l^J . 4jjJ-^il JjIjjJIj oW^pxil 

( ip iaJb^l ^olinilj oULJl Jj^J- i_~->LU £ij _^xil Jj-bO pj*^<A\ ?j2j Forms 

oJ * Jjor i ("jI^I J~M oUlj i i-j^li-l SjlpL^j;. oL£j>JI 3^jJU* ol j>pij 

£■ i\ «Ji oiA ^tbyJ.1 jlSCi^l ^,...^.^.7 j^Lc c-~>- < SJ^f-^j Vr&l ^^ *-*4^ 

r-il »jJi <_->jLutj cjLiLjJl y-ili j» ,ww»'l 5Jls^ jj^J o^l UU^i ^1 olj:>fy 

SiLL: ^^1 ,»-o-*aii Jjl£ 01 <_-^ oLiLiJl A-i*-¥2j ^pj . Prototyping ^j^tt-dl 

lSj-*-^ ^>UJlj JbjkiU _> fel^lj Ol^lT Uk*\\ liClSCl ^ 0l5C.Nl jOi 

. £-SLwJl eJLft L^« ^S -^Jl 

ia — k^ai\ jljlj a}j> ^A\ j, '\yi\ &jjXi oLALiJl ^-ili siLp] ^j 

J ^JLs^i — ^1 jla! ^ -^Jl (/pj^-^l j-^LjJI ^ jiixJl L*jjPj Js**^ •^Wr'J 

3 — e-yjt; ^ — Lp Interactive Interface 3 — ipLiJl a^j^-I^JI S^^j jlJaJj 

^Jjiui — wdl ji — ; Dialogue jl ^J-\ — > 3 — JLjJI oJLa ,^«— Jj oliLsJl J^b 1 -yi 

:0j$y 01 J>s. c^JJlj t-jj^-U-lj 

Transaction f I )aJl j tA*i t^oOa- ai^ 3JLp airU^j Jl^oL) jl*it jl ■>>• - 

. Processing Dialogue 
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. hjJ^ Ujj J HALi j\ J.JS j^^ai jLcu j\j>. - 

. *~~ 4J£jul J>. ^p c^Jl ^ l Uj^J i >. J | j i Mj^ J l^ j ,_^ _ 

. • *-*kil ^U J J^b c^l 0I4J-I ^ j^iJlj JL^-^U jLo ^ - 

^ jL.tr Menus r 'ljiJl f a*i«j ^| s^Jdl oljlji-l ^|y I ^ j 

0^ bop ^j^U-l ^^ ^ 1 v^-U-lj r a=viUl ^ j^Uil) J^j J^ 

^ oljL^I ^^U.0*^ ^jU\ J \^ [l fJbu- j Ll f ^ t o|jlj[jM 

jUuil jljj-l oLu^ J^U j. ^ oljlji-l ^^ ^| Vj L^| U 
f o^_Ul ^ J^ c ^LUl J* ba^ Uo V v _^bL| ^ ^ a ^f y, 

J Sdl jA ^OJ ,S,ur XI j t^j Jf-f oljl^-l J^ j dJUi opLo jud, 

. VjiUl J— Jl Ji S^lj SjW j J^| ^ ^ ^ a^L -^ 

J^UJl cJ^- SJjJ* oUl£,Jj Oljil 4ijJbL| J^JLidl Olio 0>j JLaJ 

^LUaTj (5JU! ol^ljJl ^Lp ^ U^ oUji^ S iaJ dil iiljJlj <Jo_d! 

' *>J **>4l oLKJlj jiO^lj jj^Jlj Oj^Jl ) SxULl -ULjJl f lJb^l 

^.L_^Jl oL_^ -^ aJ^ u jL^ ^^i f L,l U-lj V UI ^ If 4(^1 
.t^-j-T Sj^j 3jW- s-U^" fU^Nl ol^lj (^^ ;lLp J^ t 4^^i)| 
Context-Sensitive (iL-^JJ JULJ-l SjlpLAI oUlT^I >j7 Oli Ij^lj 

.JU*li UpU" jIj^ oLprlj f^d i.U| ^Luj| ^ ^ Help 
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?LaJLu l^LuIj oljl^-l ^IjjIj UpLlJI 'a^.\ j}\ rj^\ -7 
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OUUl JLPlj3 ^.-.q ,/?T 

CjULJ! SwLpUJ SJLyrtfcil C->Uv»ljil ^i^- i}\ OUL) SAPU rt-^-yaj-' i-Jwl$j 

*Iju^i~.1» JU-I fOiJl oULj £}j£ ^IjlpI ^ JJ>«Jl iU-^ ^ . fliaiU 4^j}Ul 

: aJbJl £$:>Lll sUl^» i_-£ *UaJl cjULj SjipU rtTj-^-yj' wUp 
a IlMj c ;uS0r i_jo^- Jsi J Oj£J otiUl ji^cu ,*&*di • 

. Jaii Jb-lj 0l£* ^ oliLJl j-^iP -jjjii ^ <Jliil 

^JL.^Ij :lJI ji»y t^y l^j < OUUl 5JLP\3 J *bty OfrliT . 

OJLPI ill J Sij ?rjll Ol ilJl J,! J^s^I 4P^» o-*-*'*-' l^' 
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I 4ajt j~frt li^j . oliLJl SJIpIS JjJUj 3^j!>Ul &Jjit j\3ji' • 

4 .j^Ul ikU £>_jj tUoJ^M jUa^l ^*- -y oUUl SdPlS 

. dliJJ 

:U» OiV^'j u^-y d (*4> fOaJi oUUj s^pis J*-*-** oi» fie J^hj 
j-j. J^5Nt c-*a* t oULii Relational Analysis c$\£A*Jl J*A»ll 
:>IjuM ai=~ji.l oJLa ^5— jj . ^UaJl cjUL ^iy: v^ u2~^j coljljSoJl 

. Relational Modeling f UsjJJ $U%Jl gJ>j<J\ 

^i, ,Jl Jl bLa-l diJij : ftfxJU kjtAJl OliUl 30p13 j^-wtf (V 

^ aJL^U oJIa 3jli Jj .AiLJ! aU^ll J «J[ J-^Jl f c^JJl jl5%Jl 
t Physical Database Design ob LJl S^plil ^illl ^ .. ^l l Jl J-^j^l 
, . c->ULJl Sop15 kLi^^ JLisJl ^y» i) ^>^^^i (J^\ 
&-A->-J.\ j!>L_^ I 4 f UJI ^ ^1 AkioSlI ^f ^ l*-» ^j^ _> 

Relational Analysis : £ttoWl Ja^l ~2. 

li_ft ^ jlU JLiJj . V oljlj&Jl -yi J*a\ l> lWS^Ij t fUadt OUL gOji 
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<4 P 



1 4 J-v*a; ,3^1 Relation 45%Jl r^Ju> <J,I -ui^j 4Jj5J " ,jl5%Jl " "*Jlho J?L»^J' 

■j^i Jl JUJLsJrl .a)a.dt ^O^oJl J aStAxJl - AJji^Jl Ja)ai£ Jj_^ (1 

. <J AijSCil Set of relations cl>U%JI 
'^' JiJ^ ^' : Data Normalization oliUl Ja^*jJ (2 
Normal Relations V~k CjIS^Ip Jl o!ApI I4J} Jv>Jl 



f ->_JI 




ukflAi 


kJlUl ^t 


vJliaJl j»i j 


TELEPHONE 


STUDENT-NAME 


STUDENT-ID 


5155411 


(JLp ijAwS 1 JUsi 


A 120 


5223470 


^jiSfl (t^Jy 


A 125 


4617733 


LS Jsu»iljJl oJLfc^ 


E140 


5355212 


OLJLp .U-t 


N020 


4662280 


i*^l Sj-c- 


N051 










O^ijwb 


LS -»ijaJ\ J-flil* 


jA^j 


(-JlkJ^j 


SEMESTER 


COURSE-ID 


STUDENT-ID 


1/1998 


1131 


A 120 


2/1998 


6400 


A 125 


1/1998 


1120 


E140 


1/1998 


1245 


N020 


2/1998 


1131 


N051 



SJUsull OtPUJl 
CREDET-HOURS 



COURSE-NAME 



■&ZM 



■>A& 

COURSE-DD 



3 
3 
2 
2 



CULUjJl 1120 

JL^bM ol>>J.\ Ufcif 1131 

Vj-U-I ,J* f^iL. 1245 

^.^1 ) =Lj /=■ m*I 6499 



3hd\-3ij&\ Jala^j Otl!>UJl (1.12) J^> 
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:£\5^ gjijt Jl 2ft«)l - ajj^\ iak* Jjj^ 1.2 
J ts "^J\j> j\ JjJbv tf- SjLp jy> Relation &%Jl 01 o"}Ul U^Ti juJ 

^Jb^_~Al Attributes OUL^Jl jt u pi\*p£-\ ^ SjLp ^i ^"JUp! Ul 4 JjaJrl 
J )£ c~>\ ?$£■ j p SjLp ,y. ( 1.12 ) JSLiJl J AiJ.1 JjlJbLl ^l*i 

I lJL*A J_tC 1 ^ Tuples O^jJL^- jl Otibp-0 ( JjuUrl Ja^-I ) L^ijjws. 

(1.12) j£ iJl j fc-ll J jlaA-l J . Attributes 2£Ul.OLL*> jl ^l&f- 

« u*\j i_JI Jail *Jj ^ SJUpI o!Aj -j^vali V^W J>^ 01 tAi-« -^4 g!ApI 

ji oilll , i>>-Cj . 4S*)bJl C-jLLsO jl j^yajL^isi 5 J^P^I ajj>> jj^—J c i_jkjbllj i JljaJl 

STUDENTS ( STUDENTS-ID . STUDENT-NAME, TELEPHON) 
ij — ^j 01 ^jS Ijj 9 <lJj L$jH ajI^j ^Uil J^tc rt-Xi aJI jl4 liSO&j 

^ya-ju c-^ Ja>- ij^-j Ji>-^Jj . 2i%ti\ ol* Attributes j/aiUi^- tl^l L^u^ 

3_5jJaJl ^"—^ ^J — lij . Relation Key 55%Jl ^bu Jic ^Jl ^L^ii-I 6 JIa 

t - r Cf i±1Ujj .&%«Jl- ^^fCll oUak^ J3 <Pj*^l <J>^ J,| SjU^U ^Jb^J,! 

J& OIS^P j^j JSCjU, o^l (1.12) J^JJl i) 3i_pr^ll dJ^iJl JjlJlJrl J^LC 

: JhJl j^\ 

STUDENTS (STUDENT-ID . STUDENT-NAME, TELEPHON) 
STUDY (STUDENT-ID. COURSE-ID . SEMESTER) 
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COURSES (COURSE-ID ,, COURSE-NAME, CREDIT-HOURS) 

OjSs of s 4 ^ ' f Uidl j~> JuJ jHrfl aS^UU 0j& 01 v^j 

iijii' ^u^ j\ JiC &%J| ^ ^ JSV, . L^.l 5JL[> CjLJ UJ jyaJUAJU 

Ja — -ill s *V * *' i ( ^-Ij j>* jf Jb-lj tJU, ) 45^jJ| I y^fi 3Jb-|j 

0I>_^. aS^JI »-^J 01 ^ «i| ^j .^ gji ^ 45^, ^ Sjup^ii^ 
j\ Sj — >.|j a^U Oj£j 01 •/jr U-LoL. aS^p j£j Oli dliJJj c ULc 0}tfU^ 
jj—p oajy a^ljJl J^Jl tj$ Si^^il oUUl j^j Oj^i 01 j^a; ^U^ 5jlp 

*k~«j UJ (^^ (^1 cAia^o OjSj Of v^ \*A> AS%J| OjSj J&j . Sj^So. 

3— -*~k jjp otiftlp Group Values '*£ y> L~3 g;^ ^Ji cjU!>UJ| o ,..,t ._kii 
Set of relations oU^Jl 4Pj^£ Jl &%«J| - ^ji^Jl Jajb£ l.yi 01 

4__Pj^£ 0_jO^ j £ AjUl oUaia^il eJu =y JUU^I ^ Jjf S^ >jy 

p 

L^U Uo^ |vV *EA* jf JjO^r J&. fUiJl oULo ^yd 2^pi\ oL_iill 
v — » dj^j ( ^^*Jl ) Jj^l >->! a* SjLp 4frU-- c oUL ^JlU JSCio 
<j * yr**J «-*^' j' Wj •( Jj^fl SJUpI ) Ai^Uil 1^:^77 -^Jl ^U4-l 

Normal L*Je> OlitAp Jl ^Lj^j oUM«Jl oXt> JjUx, fUll y Jj_y>Jl IJL* 

jf J Jrl <2j[S[J\ jrij^i* , oljlj^dl -^ &&\ JbLl ^1 ^^ ^ Relations 

^o wJj . -LjijJs* <J aJjSII ol*%Jl x-os^ Oj^J c^JLlI p- ij^jJl liJUi yo J^^ 

1 — i*^ j » (t^i^l Normalization ia-A-£)l jf 3j_^)I jf ^JaiJb a^LjJI oJu» 
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: Normalization OUUi gJaS 2.2 

*t j^d l$l ^ <_^£ .iJUJLJj . Non-Normal Form Relation U*~k> j>£ IfK-i 

^ j^Cj t Normalization &>>*J j' ^w^ 5 a ^* <Ji y^ %A*s- LS ^^j c V^ 9 
di «> * ... Ml 4-J-»^ (,jjj .SpUS" ^iSi 0j5lJ ^UiJl <^->ULj J5La (>«^ li*^ 

First Normal Form Relation : &}U1} Jjty t^nJail JSLiJt 

<* ili SiJLni« *J» oli Jji>- 45%Jl Oj^>-l lii 1*1 . Multivalued (*-**!' 8.xui* 

: JUl Jliil $ o^ 1 j»^ ^ <■ Cft 3 ^* (ii If***-* sH= 
: 4JUI cjULJI (^yi c^wUl f.\j*z3\ y\ LjjJ <GI (_/>yLJ 



PO-NO 
PO-DATE 



VENDOR-NO , 1. . 

VENDOR-NAME ^ , , , 

VENDOR-ADDRESS , jji| ^ _ 
{ ITEM-CODE 5MU ^ _ 

{ ITEM-DESCRIPTION 5ili , t } _ 
{ ITEM-QTY ^ } _ 
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{ ITEM-PRICE ^ } _ 

{ ITEM-VALUE l^ ^ ) - 

{ PO-AMOUNT ^^ ^ _ 

» « - j 

oJi p <-j_j^: JL?-ljJl silyJl y>l N (flj^l y»l (j SiwUi* *_i Li Oj^Lr of ,j£f.) 

. Lfcpl^ i^^kU OlyiiJl i^^J jk^l 

: jLdl j>Jl Jfi pl^l _^l Jtf ^il *S%Jl ^l^ -jSo: 

PURCHES-ORDERS ( PO-NO . PO-DATE, VENDOR-NO, VENDOR- 
NAME, VENDOR-ADDRESS, { ITEM-CODE, ITEM-DESCRIPTION, 
ITME-QTY,1TEM-PRICE, ITEM-VALUE}, PO-AMOUNT) 
,j — 4-^s I &j£S non-normal relation Vhh^ j£ °^ p ' 3£>Wl ls ^-<j 

Ci\ ^ — £r ^1 iljil jk^i ^vsUp js* ^Multivalued ^*-aJI oi-bcu oULj ol_yii 

c^\ iUl dib ^UU ^-biilj PO-NO </ tU^l «^*JI j-bL. -^ L^-bL. 

.ITEM-CODE c5l Sj^oil 

• PURCHASE-ORDERSQPONQ, PO-DATE, VENDOR-NO, VENDOR- 
NAME, VENDOR-ADDRESS, PO-AMOUNT) 

• PURCHASED-ITEMS fPO-NO. ITEM-CODE , ITEM-DESCRIPTION, 
ITEM-QTY, ITEM-PRICE, ITEM-VALUE) 



244 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



Second Normal Form Relations #t>WJ ylftll i fJd\ j£jjl 
<*— -^ Ja 3 j Oi ^4 i ^liJl ,^*~laJl J£a)I j oU%Jl OjSj ^J 

o^tfl ^ J — £j (^f It-X^ll f-biil J-«l£j' 4»}UJl ( Jj^ jf oW>) ( _yajL v a^- 

j — .1 Ja — ^f J i£ -^Jl 4£A*Jl j Jaj-tAJ Of J&: t>^i*i . Jaii I^jla fr j£ ^.Jj 

^ ITEM-DESCRIPTION Sil U ^1 01 PURCHASED-ITEMS oL^uil 

U^ .ITEM-CODE Silil >.j y>j aS%JI JLA l^^I ^-biii -^ *j£ ^1 jL^, 
!A_X 01 — kSji ITEM-PRICE .yuJlj ITEM-QTY *jlUl V&l af ^-^ 
oJ — i y-Jlj Aajijbil l i *&}\ ^ Oljw UijSO l-. £ )S r-l^JJ uyj^i.1 <0y'_rM 

3 i^UJl 0L» UjJ-l cjUsUj^I Jut> Ji* i^jj jjijj . |JU s-I^AJI ^| J ojsO.1 

UjS ^ dials' £j*aJ ^Jj .^liJl ^j^iaJl j£jJ| ^ cu^J o^Pl ^lJ.1 AJliJl 

Aii: ~* a£Ap J W*->JJ v 5 '^' C 1 ^ 1 0* ^ ^J ^ j-"^ 1 vlAiJ Jvai 

<j — >>-£. dJJijj . v^A' C^*^ t^* ^ "W> c5^ *r^ (_r^ J* Lp-^ 4 '-'j^ 
: JUI _pJl Jb £ldl ^g^l jCfJb PUCHASED-ITEMS W%Jl AjbT 

• PUCHASED-ITEMS (PO-NO. ITEM-CODE ITEM-QTY, ITEM-PRICE, 
ITEM-VALUE) 

• ITEMS (ITEM£ODE, ITEM-DESCRIPTION) 

01 o_^i PUCHASE-ORDERS SL Jil &%<\\ ^y^X ^ d UT 

VENDOR-ADDRESS,VENDOR- tf *j ij^b AiLdl ^'UsU j\ J^bU 

J l^ — *^_j -^ dU^j PO-NO plysJl y>\ pij S^iL. a»!>U U ^ NAME 

J^ iJl a* U^tAp J,l Uuf jiljAJI yiljf 45^P j^j^JJ -^ gjl . aL^jL* tf^p 
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• VENDORS (VENDOR-NO, VENDOR-NAME, VENDOR-ADRESS) 

• PURCHASE-ORDERSCPO^O.PO-DAT^VENDOR-NO^O-AMOUNT) 

• PURCHASED-ITEMS(PO-NO.ITEM-rnDF. ITEM-QTYJTEM-PRICE, 
ITEM-VALUE) 

• ITEMS (ITEM-CODE . ITEM-DESCRIPTION) 

3NF Relations : #}W) dJ\*J| ^tJaJi j£jj| 
5 — ^liiil jjp J_^L| Oj^j V of v^ %%JJ jJlsJi ^^gji JS^J| j 
4_->.liiil ^ J^J-| _,( ^Ul JUJ JU^I ^ V ^f c ^^Ji l^^ ^> 

.*_p! *_siis]i i_j^ji ulI- iii ^ . ^ ^ ^ non . key . attributes 

ijLil\ a*J " ^^11 ^*Jl _,! ^UM of j4 PURCHASED-ITEMS SUUIj 
viLJij a5^ — *JI aiA ,j <jr^| olyLiJI ^ UU^I ^ ITEM- VALUE " 
oS* Ji> ^ dUoJj .ITEM-PRICE ycJl j ITEM-QTY V&l v>< 
y — ««k)l JS^Jl jij U^ gull oU^Jl OjSj dLJJuj .tt^Ul aJL* ^ 5^1 

: ^j cJbJl 

• VENDORS (VENDOR-NO . VENDOR-NAME, VENDOR- 
ADDRESS) 

• PURCHASED-ORDERS (PO-NO, PO-DATE, VENDOR-NO, PO- 
AMOUNT) 

• PURCHASED-ITEMS (PO-NO,ITEM-CODE, ITEM-QTYJTEM- 
PRICE) 

• IEMS (ITEM-CODE,ITEM-DESCRIPTION) 
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Database design f \kJl OtiU 3^15 [% ^ .,<tf .3 
Normalization £-~Wl V*^ ^ ^4VJ1 c ^ Uidl oUL) ^Jiil JLJl Jl J-^l 

tL^ iJl 2_ ....^ H c->l_j)a=i-l ^UiJi oULu o*IpU h~^-*2J ^l*^ -j^-vaSj 



C C-> 



j»>i j a^_^ f ^jui c i_hUJt - a — ij^Ji iai^ Jj^ (i 

.Logical Record Structure(LRS) "^a^> o*}Uw 4^ J>i < 5 — LLJl 
Nt- r -H 4JU 3-J* J*y : OUUI SJLpU) ^^akdl ^waJl (2 

0j_ & 01 j— £*. £ — II j iLogical DBMS Structure oLJl 

.Relational V^^ _j> Network ^xJo jl Hierarchical 

Sjbl f l fe;l 3 a &sU v^l Jjyi : OUUl Ow^tfJ ^ilii ^./wll (3 

. fOijJl oULj SjlpU JUa^ <_$! 3j^L« 4jij J,l oULJl SJIpL* 

d) IJlJj oULJl SJLpIS Sjbl j>UaJ jLj^-I J-i ,»-£ Jj^l Sjk-i-l of Lie 

3 iJUJlj AJliJl OtijJaiU t.1 cDBMS independent li^ ,Jw?y Lili 



Cj 



I j — Jai-I j-L L_i ^-yuu-j .DBMS dependent I^j^j oLL-*Jl ala 



:aJU! 
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ic/^JS UiaA\ 4wJl s-UJl 1.3 

3 L>-^) <iLJl 41^-jil j <Ul JvjJl i 1 <^JUl 4 *l)ajJl C^ULJ jlS'jtaJl £-0_^»Jl 

j *^J ^ II (LRS) o!>U~JJ ^SkiJ V^ ts*— i L* Ji ( J 15 ^ 1 J* 1 ^ 1 

. ^ UaJl oULo -jjj^ ^«j!5Ul Records types o%*c*Jl *■ I ^Jl - 
.Accessing Requirements o}U*~Jl o0j>> Jl Jj-^^Jl oLlku - 

tji lil Jj C-»tjU. -Jl iJLPj 4jJi>til JjiU |VJ^>- Ji« ^jaS' CjULj - 

Access c^!>Ut — ~Jt oJ * J^ J^v^l oLLp yljj jl jljXJ Jju^j 

• ^ji^j frequency 

Oj. Jl j^tJl ^^Ip oUjLu* (jA 4^£S LC. O^jlsKA-Ji luilajjl JLiJl jCjo 

s-^=> Jlj .Database Specification ^UiJJ 4*pUl cjDLJI SopUJ \Ju^y c o^pI 
?! — J j»~L>^~- c^iJl DBMS oULJl jlpI^S Sjbl j»UaJ jLj^I ^ iJl^jJI IJL*> 

, ^UaJl cjUU; S-IpLs ojNj 
•_, — « 3 oJbat ^lyt Sop -^ Silp (LRS) o^U^JJ Ujadl v^ «-*&« 

J^ — ^ tJ U&> j* ^ <• P y <£ U^ tij£z ^1 oULJl tzj\j2i *lcf l$JUb 

j! J j sJ-l ^ ap^ji ja (JJL c/>U**Jl ^ £jj JS" 61 ^ IJLaj .(2.12) 

^4 — «j| JlOo o}U~«D iib^Jl p- IjJ^I jjy oli%Jl J-iC *^ij coliLJl ^Lp 

f- 1 j — > ^1 uy ^^Al J^sJ-l silcl Lgiji (^-^j t Links J^ljj jl o'slso lj*--^ 

. ot>Ul 4j| jLill ( 2. 12) j£iJl -y ^w»lj ja IS otsU^ aaJj^J.! 
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£ lj ;^l uu t&juzSS Jj^J-l f\sA l^Sy f^j^j t Links ^jj jl c^^L^ ^j**^ 

. <>y&\ aJi jUAi ( 2.12) J^Ji ^ ^b y ^ c/>u~~u ;ul>j.i 



VENDORS 




PURCHASE - ORDERS 


VENDOR-NO 
VENDOR-NAME 
VENDOR- 
ADDRESS 


VENDOR-NO w 


PO-NO 
PO-DATE 
VENDOR-NO 
PO-AMOUNT 


PO-NO 


V 




ITEMS 








PURCHASED-ITEMS 


4 


ITEM-CODE 
ITEM-DESCRD?TION 


ITEM-CODE 


PO-NO 
ITEM-CODE 










ITEM-QTY 
ITEM-PRICE 







o'teijj a.aUi W* J\&» (2.12) j£& 

f\f Cf ^J-^ 1 ^J $*■ <^' r**^ 1 J^ ^ i * i • c^ 1 J*^ 1 <ii Owner dDU.1 
.PURCHASE-ORDERS J^ ' .Jl ^ Jl dUlil yj VENDORS J*-Jl 

"Slji— idl ilj Li " A^bJl o^U^Jl Jl 'Vl^Jl ^Ijf" dJJU.1 J*~Jl -y jiki 

.PURCHASED-ITEMS 
dUl-il J*— Jl j — . jlkJ ^ ITEM-CODE a^Uil jl ,^-Jl L.I 
4if Jl SjLi^l ja4 Ijj^tj ."Sljijull iljif SLwJlj ^uhJl o}U~Jl Jl ITEMS 
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IJLaj . E-RD a5%JI - &yj£3\ Jaja^ ^ jl t ^ QaJl oltJ Relational model 
: OUUU £lWUJt £ij*dl j>» IftUaJl C#*~JU Ukdl laJi j.LSJt 1.1.3 

: o'^tuwJl ^Ijjf JtjJi£ (l 
Record type J=* — «< ^j » Jl Relation *S$s> JS" J^yi ^ \S*j 

) J< AJl j 0^—^ J * L^ J*~Jl £^ Jic c^JJl JJbxJ,! J^b ( JjiJ-1) 

3 »!5UJl ^yaJI «**■ £^J t J^*" £y Ji ^^ J^ Jjj^ ^ liSC*_j .(2.12 

. tu"5U«^Jl ,y ^yJl dUi Vj:,,^^.-,; -yi Data Fields J^-i ^ ajis- 

: c/5kjuJU 

l~£y>& jl v^ 3 ^ - ls^*"^ r-bii^ -Uaij (Foreign Keys *-^*-SM t^jUII j*_^a* 
(aH%6\ aJL* y-La>« c—*J L^xSj ) U 33}Vp ^ 3^^- _^ ( J y^-\ ) ^/aJUaiM ,y 

_^_p ^ ..yt;p _, ftj " *l_^Jl yljf " 3&U ^aJU^ J^-f y> ( 2.12 ) J^iJl 
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*\j iJl y.lj! 33&p J i^^jil VENDOR-NO JiM -y> JUy ^^j • «^l 

(J P J* lite •-"■J,/^ <UliA9!eiu*l j»Jj (_$JS\ jA (^Jl>-^l y-lliii lJL*J .(ft^>-l 7- biL« 4J ll 

r- 1 liil c5_^ c^JUl J**~Jl f ^ ^ il)j^o 43}UJl d\£\ Of £w=l_^l -j^j 

:2B}U)» - &ji£l\ Jak£ ja \5tAki1 Ot>L*~JU 4.Jik;.U JLsJt «.LSJI 2.1.3 

5 — ^ Jl E-RD 2 S%Jl - 4iySj\ Jo)ai£ Jjj^ ^ 42jjai\ oJLA liij 

J—T J j_pci dUij f lkdJ 3^j^Jl iLSkll O^ktuJl £ljjf JbJ^ (1 

Logical Record y^ 2 -^ J*^ f" jj Ji ^^ apj^-s^ jl ^y-S' 4P^*i~ 
t^j! — ail ^^oij U> cJlS' lij o^bt«Jl f- ijjl ;^o jl rt-vi> (j^.j . Type 
J — ^ ^ IS. ( 3.12 ) JS^Jl J} ,jj^ j* US' ( V-biil oLL^Jl) 

od* L$ii£ ^Jl ^-Sll ol4l jiM> : Links O^aJl jl iwlj^Jl JbJbS (2 
( P lyJl ^Ijf ) oUy^l *p^j£ Jir ,^J| ykdl o^U-Jl ^ Jajl j^l 

. ( aly — ill ilj ll ) cjU^I '^y^ Ji£ -^Jl 2LjSjstdl o^UwJl yi 

.( 3.12 ) Jdll i) L&-. yfc L_-*r 
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VENDORS VENDOR-NO 




^VENDOR-NAME 
VENDOR-ADDRESS 



VENDOR-NO 
PO-NO 



PURCHASE- 
ORDERS 



PO-NO 
ITEM-CODE 
ITEM-QTY 
ITEM-PRICE 



PO-NO 

PO-DATE 

PO-AMOUNT 




ITEMS 



ITEM-CODE 
ITEM-DESCRD7TION 



VENDORS 



VENDOR-NO 

VENDOR-NAME 

VENDOR-ADDRESS 



PURCHASE- ORDERS 



VENDOR-NO 



PO-NO 

PO-DATE 

PO-AMOUNT 



PURCHASE-ITEMS 



PO-NO 



PO-NO 
ITEM-NO 
ITEM-QTY 
ITEM-PRICE 



ITEMS 



ITEM-CODE 



ITEM-NO 
ITEM-DESCRTPTION 



(LRS) Ukw o^u a-y a^i E-RD »*ii hj^S\ Jaktf jy^L ( 3.i2) j£& 
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oJ fc Ji£ c^iJl ,»-$-~Jl oL4l jJJ=mj t f^l oUyiOl \c-y>£ Jif -^Jl ot^U^Jl 

J iC ^i, Jl l JhA\ J^-Jl j^ f^l 4Jji53l <&yJr ,J*W\\ J*~Jl ^ UyaJl 

ft i 0"5U« -JJ 4^2^.1 2LJI JiT (^JLlI JaJa^J.1 ilJLpI ^ *L$lJ^I Ojoj 

3 — sL^^L ,^0-s^j ^Jlj Database Specification cjUUI SopIS oLUolj^ ajjji 

Jj—ws-jJl Jjk ^^ U^U ^ ^j : oUUl Jl Jj-^Jl oUkw (I 

: Ujwb£ j^-^j Ioaj t SapUJI ja oULJl f-U-^N 3^i j^l Accessing Paths 
o!>Ur — -Jl p- 1 j — ;\j Requests cj! — ;tJl *• br^.^ 4j£Ull oUkll - 

. <_JJs> JT 4^ l^Jl J^jJl <^ /Jl A^akill 

Ot>Uc -Jl ^ iiLyJ,! 9 \y£\ Jl Jj-^Jl 4iij j^Lwwu ^JJl J^Ldl - 

. 4*SjaJ.I <zJ%*^>\ Jl J^jjJl J«J— J ( _ s *-~«j IJL&j t Sjfll-T.iU 

.0!>Uc~Jl J| JjvJji) 2-*wb*JuJj Tr-JLail - 

o — * £j — * J^ ty l^u-^i p-v ^ ( Jj^J-i ) ouui tiji^** - 

.o^Ut^Jl 
,L^Jl J_^jJl *ju-i -^Jl ot>Ui*Jl iJiP - 

|« — s>?-j Ol JLJl jt^s^- jP S^/xi pljapl j JLpL*J iLoS' OUU (._j 

cl>%* — -Jl j Jj — y-l ^ Jl. ciiiij i oULJl SjipU Jl Jjv?jJl oUUp 
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c^ 1 ^ — ~Jl J| Jj sojjl 3jjjj> jl jIj^Jj 4 i£Lil o*>U«-~Jl .sOPj c5jLbrfAl 

.li£*j 
: OttUl SdPliJ ah^l ^^.waaJl 2.3 
t3 4 — Jl jLidl j^Jl ^ oULJl SjlpIS oli^ty MopI ^ ^l^l JL*j 

SOPl iJ i_ ^Idl ^ aJaJ.1 jv^uwaill JbJb£ o-Ja^-l oJL* J ^ t 3JLLJI S_jk=i-t 

<j — XT Ijj — i-^jj Ik;; ^ ^UajJl OjSsj UJUpj . SM^I oLwjIjS.1 j»j oULJl 

Ijj S" fOaJl Oj^j UJLlp L.I 4 ^UaJl oULj J»lit>-^U olilil Aijs> fLb^.1 

{ J — "duLi 4 — !l» i_£j: *A.\ 3JLp oULJl J| J j-^jJl ol;l)aL» 0^£j jl 4 iJUU^j 

u — pIjS ^Uaw — w-l j — £ LJb- -u-jJl |J?Uij .oUUl jlpIjS <__j ,J^.f *|Jb^.l 

U jil ^ JbJbJl ^jj IjjJaJ ^sS"l L^L.1 UjL^l; j»LkJl 0UL-1 J»U&-}U oULJl 

1 
cgcj>\ji — 11 -j p cjULJI ^Wj&^I ji>yj <■ jj^ *A>- (J-^l Jl jlj^Jl Js^J U^l 

Of j « p-AAj- ^ji-^J pUa^-SlI Jjfctfj ^ Jlj 5jLJ-I olilSCl Jl AiU^L. 

: oyjJ ^1 }\SU 1^5. JLi UJ ^ jul*. Ljf VI baii" 0^1 >jy oLilil ^ jL*l 

. c-jULJI JLpIj5j cjUJJ.1 

: fikd) a*pU» ol_ ajUL\ *p^ Jl ot^w-JJ ajkdl iLJl J^ 1.2.3 

: otilll £»j}f (t 

(j * 3 &&- Lcl^Jl OjJjJflJ (^^ c^JUl oUJjiil *UiJ •_ / .«- s aX t d)l ^^U. 

: 1^*1 oUiU 



254 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



: Master files V*wJ jJl OtiJlil 

. l&ji^J tUUddlj CJ^NIj tjuil?^ilj t-j^UaJlj (jJijjiij ^IjjJl oUL 

: Transaction files oLU*Jl oliL» 

OjI TjJ-1 jf C-»lPj5jJi jt culJb-^l CjULj J-*~~? oUllI aJLfc (3 jvij 

ol jL»j«-M r. p A^L^tJs jJjL2j TT^^J ^*\H_r^ CiLuil <J *£?- ,/i*j ciuiJbti) 

: Temporary files k3ji.l Oliill 

: Suspense file S3JM oUULl 

?c — :px^ajj l^Xvxlji -bo l^sij- rt-i CU->- fcijil oUiil <<JUj Usui jjbj . 'kil^SS 
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: Table files *Jj^ oUill 
J < .'L ; l^Jl f- _p-jl *jj -^Jl iuliil oULJl jjj^ oUlil aa-& ^ J^x~J 

oL_il> : ol_alll eS ft ^li>l ^j . <£k>A\ iJLjalll ^«ljJl J^» •_/• jj^* 

. \j*j$ej oU^ullj Jjwdlj 0-xi.lj iSy^ 4ik*ll jyj\ cuUb - J — fL-JI 

: Backup files ZjeterW OtfUl 

: Olilil *-*wtf Oljla^ (t-J 

e- 1 j| j <tr ^ I JiJl oUL^ Jj.lii>-^U oUlil v^-l fUs^l "up 

:aJUI ol>iU 

5J jj CjL*-*j UflJaPlj fUidJ 4»j^Ul CjUlil ( * ? ^ i_A!j*j"j ajJj£ ~1 

: ^ oliL. a*ijf P LiJl bjlk^ d£t ( 3.12 ) J^oJl J 
.VENDORS FILE Ojijjil ,jd* - 

. PURCHASE-ORDERS FILE *iytJl jf cJd* - 
. PURCHASED ITEMS FILE (pl^tJl jf J«v»UJ) «l>sAl al >» <-**<• - 

.ITEMS FILE *»>! Ok - 
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• •'^ - ■- j Lg ;j y£ pS* * -^ll oULJl j*A& £$*£• ^'^ £f-) _3 

Jl ^_pr>H ciJUi ^J. AjULu £yj j^S> JlT j^>- ^.J^J . Olilil 

^—~4)\ ^-l— all J- i* Uaj L-iill Jl J^v^l ^Uku .1,0^ -4 

a U^.U ~A*jZH\ j\ ^ly^l ) iJJil v 0>As- </ JJl Ja*-.jJI -AjO^ -5 

• ( L*> jf 
3 JU-I o\ !>^Jl -»ap •y. lS*>UaJl lJlIII J 0%*c~Jl idP jSZ -6 

•j p jVf*^ 4-°-g-* Oj^J 01 -jxr, iSjA <Sy>- AaU^l ^^i i-ilji -7 

cj! (LJ *j!A Jl ( jij)^si\ (v^^-j i_a11I *-=**>- j Jsrt^Jl Jys> i_jL*o~ —8 

. oUl>D aJsL^-^I «j>»jJI $.LiJl 4)2^- /w^j —9 
:OU\Jl SOPli Sjbl ^Uaj La Jl 0}l*~dJ 3Jkil JLJl Jjj£ 2.2.3 

kjiuf MJb^U-i ^ fUaJl CjULj jjJ5^J ^jliil AiJaJl of <£Apf LijJil Ji) 

3 jjiJl J} aij^-jil t Links o%,<aJl jl -kilj^l tjij^ (»4!j .oliLJl Js\j» Sjbj 

Jj 4]li l^JUJUj . AillJi cijaj tUULJl JLpI^S Sjbl 4a)2J| J. t CJ^Aax^JJ AjJaJ.1 
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DBMS *~4 s— ^ <£^ <^ULJl ^piy Sjbl ^Oi; jL^I i_-£ S^i-I oJU *.jUI 
.ot>U«^D ^Jajajd.1 ^Jl J ai_j3s-ji1 Jajlj^il 4*^ Structure 
OUUl OPljS 8jbl 2juf J i»Jbxi-Il JTU.I £_ljlf (I 
(jj joJl tjA>-\ *-&JJ 01 j£j:„ cj^jULlJI JLpIjS Sjb| A^Jajf Oli ?Lp J^h 

. Hierarchical Structure <-^>ULJJ (<v4 J^»l - 
. Network Structure <^WU (Jj £juJl JSCil - 

. Relational Structure oUUJ jlsbUl j£j>l - 

1-7 ..o^l j—fc a 1 ^ J^ 1 ^ c jc^-^l ^jL,^\ 01 -^ ^bj 

j ^iil -y. 4JI Nl t 4ijJbM oULJl JLpIjS J UlJb^l _^S"^llj Jvai^lj Jf-^lj 

oJ » Om *5jIa* ( 4.12) j£iJl tjujj . iSj*H\ t-JLx^l ^Ip i_>y^ of UjjI 

(if — >l ^ij -Jl d d ^ 412 ) J^ 1 Cf ^-^J • 3^1 v^ 1 -^ 1 

j * pytS ti>^LJl 5-Xp15 J l$l=*^Jj -Mj.^1 ^-^ (^ dUiJj . One Parent 

cjIjj sll o>Ur Jajy" ^il Reference links -^ )\ .cjI»jLc* J*=*~o" l^j 

Child I A ?' 4! o"5U — - oljj — oil oi — * j) — x~" ^Jl fL«SNl £• ^wdl 

._-^ r — lij * -5 J^ i»j> ^1 cJ%^\ Oj^ i_^£ Uj^kJl ( _ r A^j. records 
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STUDENT-ID 

NAME 





COURSE 
COURSE 



FACULTY-ID 

DESCRIPTION 

DEAN 



SECTION-ID 

FACULTY-ID 

SECTION-HEAD 



-DESCRIPTION 
-CREDIT-HOURS 



LECTURER-DP 

LECTURER-NAME 

DATE-HIRED 





STUDENT-ID 

NAME 



OULJU ^j>Jb\ ghjd\ (? 



aj&i 



SECTION-ID 

FACULTY-ID 

SECTION-HEAD, 




COURSE-ID 

COURSE-DESCRIPTION 

COURSE-CREDIT-HOURS., 




FACULTY-ID 

DESCRIPTION 

DEAN 



LECTURER-ID 

LECTURER-NAME 

DATE-HIRED 



oJLfU.NI 




cj\i\Ji s? SLsJi gj>j*d\ («_j 



OUyi J*V AAJbAll ^iUl (4.12) J&i> 
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jUfll 



pUjSl 



a_»*Ji 


^1 


ysatj,-, 









^i 


aj£!i _^.j 


(*-~4l | >»J 









crtj^i 



SajLo^l 



So«a<J.l oteLJl 


jjAll ^1 


(►-"ill j*J 


JJ^'J^J 











C(u«Jl jyjU 


f-^l 


^jjil J*j 









o^AkH 



LJljaJt 


i-Jdail^l 


Vilkjl j^j 









aoiaJij ^jJi 


S-ltJlj^j 


jj^'j-j 









JL*ijJlsJl tLpty 



y-tjjjl J*oill 


JJSll j*) 


a"-)^ 1 J* J 









OUl-Jl J5\A aiibAll ^iUJl (4.12) J&i> ^tt 
4 il *yi oULJl oJLpU J5s-A *J&s J Vj-^ *' 1^* ^J J4*" (>• <*-*\^'hj 
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Up! IS JL> .tJl ^ij ,J| Oi-> ( 4.13 ) j£^l ^ (s->) ^' >-*l 

ji S"? 4ij^> j»jj bT t_j| ^ ^1 Jb-Ull J=tc*JJ Oj£j 01 ^*-«i c5^b "^W 1 

JSLiJl -^ (_^r ) pjJrl Ul . oULJl j J3I jIjSjj c o^U-Jl Jl J^jJl j 

JjlJ J-l -^ 2^*^ -^ Oj&i j^aJlj oULJJ jU^UJl g-Jj*Jl O^i ( 4.12 ) 

f—k ^ Links ±i\jj\ j\ cj%*1\ 01 IS . oUUl -^ jl^J JSI ^^SJ gJl 

J , t AjiLiJl jf Vjil jr iUJl j JU-I y> US' ^Explicit ^Ip J^Liu I-Ms-a^ 

( cj! i*>U!l ) JjlaJrl ouj 4S"^i£j.l <Jj-5J-l J^ -^ Implicit ( ^^> J^h 

flkdl oULj SApU) ^fikdl £.ij*^ ■ ilJ ^i (V 

£^i ,<U_>^£r i£y£ c^JUl f Uaill oUL SJLpUJ ^Wi 7r^.>~^ ^-^ V^ *-"lji 

J j_^ li."^ ^ ^ /^Jl toULJl SJLpU rt-^.^7 oljjb^- -yi ^JliJl 3jM-l J,l 

j j»o=^ ~Ll Data Model oULJl r-ijj; Jl ( LRS ) o^U^^U ^ilaAl ILJI 

.JujJr\ ^UiJl cjULj SjlpU s-LJ ojL^-I >? (^JJl oULJl jipU» Sjbl ?\)aZ 

?L_JoJ 0j $o L»jllp aJs>L~J|j a)_^J| 3jIp Jj Jj .^uJl _poj , oULJl JLpI »5 

oJ_* [ Jk. Relational DBMS LjU">Lp «t«lJb^^.l *^. ^JJl oULJl jipUS Sjbl 
J iy £ pi o^>- c( LRS ) o">U~JJ AJikil :lJ| ^Ijlp^ -^ ^-b^ M nJU-| 

i 

. olS!>U)l oS* Attributes ,js^^- ^ 5jLp 
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{r}j—£ Ji o}U~«U ijajaAl W 1 Ji -^ (^i* ' Networks DBMS L^Li JuaJrl 

o%* — ~JJ ijiiaJ,! ^Jl (J Sij?rjil Record Types d^>U«-~Jl Jj j£ — 

.^j^LlJl a*Jl c-»!>Uc~< Jl (LRS) 

Oi i J *sj" Ja >\jj JJ 5ih=^il o!>U-Jl f- \j\ Oy -W j.^ 1 Ji J^ ~ 

. ( 5.12) J^liJl j u!-* j* L*^ ^LjJl o!>U^ 



aj*yU 



PO-NO 
PO-DATE 
VENDOR-NO 
PO-AMOUNT 



PO-NO 
ITEM-CODE 
ITEM-QTY 
ITEM-PRICE 



VENDOR-NO 

VENDOR-NAME 

ADDRESS 



ITEM-CODE 
ITEM-DESCREPTION 




OUVjl SOptfJ S-SLiJl A-Jl (5.12) J^i 
c^L^Al ^oL-Jl fJbJtl-o t^^Lu ApIjS Sjb) ^l)aJ,fUAiujl <Jl>- j Iji^-^J 
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jl s*ilj Ichild Records *L^I o'^U^Jlj Parent Records ^\ o">L_ J ^Jl 

Data Redundancy ol — iUl j jlj^sJl J-15J ^ opL-J ^Jl 4JL>>Jl jL^M La 

: Physical Database Design OUlJl 5^15) ^ilil j^wasJl .4 
** <_~^Lj ^JJlj coULJl SjlpUJ (^ijadt £-ij*Jl j>UpI -^ pl^xi^l Jj«j 

: ^ b> •_, — w»s 
Lg u-L-T J^ j^v- gJl Indexes ^jL^ij killl oUUl 2*u OjO^ - 

. oULJl SjlpU (Ji^jjj >IjlpI jllp UwIjJL^ >? 
oilp cjLUjJI oJLft Jajjj"j : ^-^W <ii Jj-^jJl oLlftP s-bl ££—£ - 
tjy Jidl 3 J? Ojd^ li^ j> ^ ^Jl Access Paths J j^jJl cjIjL^c. 

,j^a *j jlj>J J,| jl^kvj'Vlj tj-^aSI oljL«£. 3L_j)all J^v>jJl CjIjLwi 

ui — i 3l>Ul! JU^U <^Lc Laij . oljL»J,l oJuo jj^aiJ oULJl Jji>- 
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oLJLJl ^y* ^j OUUl 80p13 2L>U- 4*pUl oWj«r)fl IjJJ- - 
•3 II o^bM o^> a^vI^j . U W ct>jO>- jl 3jjIT p- j5j JU- J 

a_-»- tpl Jl I »jjj fc L- JJi; jl l^ji, j%- J^U ^ oUUl SjipU 

3Jj?L_aJ Backup 3 J^Us^-VI £-«Jl ^ otl^l JU -^.j .^SOr 

» * * 

j£ iu 3JpL^.| ^J d^l J&i UT t^ji j£&ij i^JLTti oUUl 

Jl tjij — j JlWl _,! ,-lJa^l ^j^- Jb- "^j .L^j, i,Ul s^SU ^jj 
SiUi — ^ 5 — ^Lp-^l ^*jJ| oJLa f|JL*s«i| ( ^s w _ coULJl SJLpU OUia 
Sjbl i«JaJ| ^ ajd*Jl 01 Up ^Database Recovery f OiJl oULj SjlpIS 
J** — "J U** (^i Journal files ^>\^- olil* lLLj:. ?^5J oil LJl JiPly 
Jl — *- dj .cj! — ;LJl SopI — 5 J L&i,^ j^j -^Jl ^LfLlj oLUjJI *^ 
Sapl — I SiUr^ oLUil oJLa ^|Jbxiw-l j^SCt JUopI Jul jl *lWl <±jjJb- 
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<? 4j|jja>. jJh L»j (jl5%Jl J;1>cJIj i^vaill U ~2 

? dJJi (^ip Nli* fLbw-lj oULJl x^" ol^Ja^. ryil -3 
? o>ULJl oJLpli ^ a\^-J. <±j*5WI V^jjl Ol jJaiM t-j-^I -4 

r-ij »Jl ^ a \ £A)aJl Cj^U^mU 4..,a)?,;U A^Jl -^^i V^" 7-j-il -6 

Xy£}\ Jaia^ -^ 13^1 o^U*«U JLikll VJI 3lJL*»l Vs^ r -r^ ~ 7 

? 43%J| - 

? oUjLJ.1 jjoj j l.Jb^J.1 oULU Aili^il c- 1^| & L. -8 

? CjUIII /t-s»-s«aj Oljk^- r-^l -"-9 

? oCUl SopUJ (-pill (^wsJl L^-sai -^Jl flgil ^ U -11 
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yi*^* gj>\i jCiu JLJldl 4S%Jl - 5J_j^53l olkk^ i^jfil -1 
FACTORY-IP 



FACTORIES 



ADDRESS 
DIRECTOR-NAME 



N 




IV! 



PRODUCTS 



FACTORY-IP 
PRODUCT-IP 
CAPACITY 
QTY-PRODUCED 



PRODUCT-IP 
MODEL-NO 
DESCRIPTION 
SIZE 




TEACHERS-ID 

NAME 

TELEPHONE 

PATE-HIRED 

TEACHER-ID 

CLASS-ID 

HOURS-TAGHT 



CLASS-ID 

NO-OF-STUDENTS 

DISCRETION 



CUSTOMERS 



CUSTOMER-ED 

NAME 
ADDRESS 




SALES-ORDER-NO 
DATE 



SALES-ORDERS 



CUSTOMER-EP 
SALES-ORPER-NO 



SALES-ORDER-N 

PRODUCT-IP 

OTY-ORPERP 





MATERIAL-IP 
MAT-PESCRJPTION 



PRODUCT-IP 

MATERIAL-IP 

QTY-REQUnUED 



PRODUCT-ID 
DESCRD7TION 
SIZE 
COLOR 
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(3 ll cjULJJ < t *Jai\ cjU%J| oU^ojt (*-**" J *JbJl ^bl-l tj-j-sl -2 

PERSON-ID |i — *jj^j j!^ -j-* ^"^uJl J Oji«UJl Oj-JLljII i_>^«j 
AUTHORITY-NO 3 ^%^ fij jJL u ^£j tNAMES ^U-fj 

L$ — JljJ^j PROJECT-ID Uj^j J^U -^ aT^sJl c^Lp^A* lJ>ju 

.BUDGET LA 4./>„*^ll y\jl\j MANAGER 
U — >tL " (^j 1 — jj 3 — i^-^Avail pij (}%*■ j* o^^J.1 e->L?-%^ <3yJ 
MAX- 4_i^» j&. griJl £LJJ iJ ^\ jO-Jj AUTHORITY-DATE 

• fo^ 1 ^ fcj^ J^ AMOUNT 
£jj — juUJ 3 — .jtAJl il^ll ^LJ s.1^1 oLLU jLUol Oj^Oi^ll ^ 
ORDER-NO p-Jjl ja ^JWl uJ'b . pJL Jfc-^dl oL^UJl v ..,-». 

ilj_ll j . i05t jjp idPj ^^1 ^j ORDER-DATE ^jjlsllj 

y ~Jlj QTY-REQUIRED UUTj MATERIAL-NAME L*JLc-T) 

. ( AMOUNT **-*Jlj PRICE 
VENDOR-ID f — »jj^j Ojijj ll Oyuj o^lj AjJ i ^JJaJi ^ 

• VENDOR-ADDRESS ^jLpj VENDOR-NAME ^bi-fj 
SjjJL^I ^j : a — M\ oUUl cy ^ a s ^Jl ^jjJly Oj^jil J^ 
ORDER-NO s-UaJl ^jj INVOICE-DATE l^jbj INVOICE-NO 

267 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Jl — *~y\ £ — Lit j ( UjU^-lj UUTj l^JU-f ) iL.J\ al^ll J^LLj 

^ I^U ojjJUJl £*:> v^ c5^l ^j^lj TOTAL-AMOUNT SjjlU!) 

EARLY-PAYMENT-DATE ^-^At £— iJdl ^Ul [►->■ Jb J_^^UJ 
. EARLY-PAYMENT-RATE p-J-l IJL* v^_? 

? L^vLL. iwb>.j JjjJri iJLft Jic ^1 &%J| ,_j5V 
? LiJliJl y^^l JC5JI Jl 45%Jl si* J^p-- 

: outsell 



ipvaji jjj 


OUsVSl ^Jjtf 


ijiyi^i 


j&\£\ +~*\ 


jj^'H 


1240 


1998/6/15 


o-»- yJ* 


Jux*« ,Jlp .J 


^ 


1240 


1998/6/15 


Jj>U"l i\j\ 


Ju*~» ,ip .3 


«*.* 


1211 


1998/6/17 


t/jj^O"^ 


/-y«*- JU_£ ,3 


oLJu.^ ii>yi 


1340 


1998/6/18 


o- 3 -^ 


v__jV^1)I -LJ--I .3 


a-Jait JjW 


1211 


1998/6/17 


^jJ^IH 


ij*^- rt-*>ljjl .3 


oLLu 1 ^" ^ 


1340 


1998/6/18 


^J^cT^ 


.^Jl&l JU-I .3 


Wul Jiii 


1312 


1998/6/25 


0— J* 


y^(t~» •■> 


OL*jlxll 4*^J 


1217 


1998/6/20 


JjdU-l jlil 


j*s- c^aLi .3 


._Jt£. wl 


1217 


1998/6/20 


<fjx*-Cr^ 


_ r iP- (^3Li .3 


^JlSCtff 
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^L^l p^w^Jl aI^I 4~~J^I aJaJuty Jb-f y fUaJl ^1^ (►**- ^ ^i 
^ U-.H ^1 U g-ij ,J| ^ U^JaJl ^.IjjJl jv^ AjL^P fojj .ajO^l ("UajdJ 

rt-; ■- -^Jl oLU*Jl) jtU.1 oJLa J Sijsr^il oLLjJIs .Computerization areas 

Cjljil j, »l t j « Swb-lj ^^lp ^JLva-aJ J>-^J ^j^ii*" ^" t^Ua-Jl Ff^j 1 . [»» w aJ 

ilJ — p[ ^jLS' ^JL-ij Structure Charts 3J£J>I oUak^l ^j (Jadl rf-ww 

.fUiJl oliLj SjipU c-jJI^j ^Uj 7v>IjJ ~ 
.SjlpUJI ^« oliLJl $> Ur^**il pe-*ljj — 
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(SQL) 3-o~Jl (&* — -VI cjUJ Ji* JUl UU J o^L^Jlj oUlSO^I -y 

tl aj^pj Report Generators j.j&& cj\^y>j Structured Query Languages 

Oji 3 »j*>U( oL«_jL«ilj jjjU-Jl ^Ip Jj^aJ-l <JHC«I oiUUl alft c-j-UI Ailj 

C« I 3 »j^Ul 0L.jI*il f JlAiJll iJL^ (l)f ^y^J i.(j^jy^S 9 frj>\ Jl *>rU-l 

a aLd\ J^l «lJ| a — fM &jkj ccjUjLJ.1 ad* ^yJ *lUmj (^JUl <_jjL<^I_) 

ol — iill ^ OjSC" 01 j^.^l Programming Languages a£jJI o UL L^oLxS" 

■j — »j <.£. — ,\J\ JJrl oUJ ^ jl Procedure - Oriented oW^^I yi 4$^ll 

" ■ * 

CjI !LJ| 4»!)Ljj 3j|Jb-_j 5Si OU-vaJ l-V?r /*-£■* p^lj^l jj>« £ >Jl IJ-* 01 (Jt^-jtaJl 

.SjLpUJl (J flij^r-jll 

.aJLJt-l g-oljJl jfijlfi* .1 
#( Jj[ U ^jj^U~I y^l^Jl Ui^a^ 01 <-*£ iflp J^^i 

il — lij c^ -h— -j APj — «• 1*m* o^*- ^ : («^ , J 5frl j^ 1 ^Jf - " 
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Oh^JL— ty ^.t ^T ... 1 ^ £Uf l^Jl jLiAl JLpI^aJI jij ^ tfidl ^l^ ^IopNj 

Modular Program Design Z+i^j oU?-j J>-^ ^l>Jl p-*-*-^ ~ 
Structured Programming vU* jpl oiwb-jD aJxJ,! a^jJI - 

: iJjpj olJ^-j J^-S^ 2^'jJ* A-tA-s flj l.l 

j — »^> (3 — «Js»j JT a^») ^Llij JS" ^/s-^ j^j jr Well-Defined Functions 

.Program Module ^^ So^-lj ^Lbj Sd>-j 

oL_~Lp 3 jIJLj Jl U i4 I &j£il Ajiflbj <J,I fUaJl *_«Jij V" 4 -* 1 (^ 

oi ft ^Jb*: -J >r .(DFDs) 3 iJbwJ.1 jiOiJl olWa^ j>|Jtpl s-LjI cj — As^i\ 

,*l)ijJl rt^ljjJ 3jO>l oUaksdl ilJLpl JUP J^zAJl 

Structured Programming M^s^ *^ji^ 2.1 
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j, — S"l aLos-j ^-LijjJl ( jh^ tjw>*J Control Structures j»i£>dl ^ — > { y^. j 

j — J\oj j oJ ft n-X?xJl ^ ApL«jj cViLstfj AJjJjJ J$$-~J (JtJ^JJ tl^-j-^J 

ii -;>- .Top-Down Programming Ji--^ I Jl ,^^1 ,y> x-»\j}i\ jijki t-jjL>\ 

g*\jyJ\ 3 — .Irf' Jl JUi^l f f ItdJ ^Jl ^M jL^-lj :uh£j *oJl ^SO: 
g*lj^ JS3 JujUI Vv^ 1 ^IjjJI iii f clA a*tdl VyJl ^*>ll Jl f c<i ^LJl 

. Sequence Structure J*«l~dl vj ~ 
•Decision Structure J_^\ V* _ 
.Repeat Structure j\J>^\ v* - 
Blocks £>\ *» J,| ^A^>ji\ Sd^-jJl ■y>^> 2^li jJl *^~£j i_-^ Ia5l*j 

jJL_4j c^l IjjJl ^ J JLpLmJ Of ^.gJl tf^l fUaJl Jftij Jl IjC^f 

ijj?j JSlio Process Specification oLLjJI iju-^y 3jkS" i^l Jl L* Sjli^l 

»\kiJ\ &*\jt t-jQ'tfi Cj\^o^ .2 
1 — ftij Oj jjjaj c^j £ c^JJl CjL»jLJ.I fUaJ A^j^l ?t-*ljJl *-«-^ pk 
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:\tf~*>y t-JjJUall A**j&\ iJaiHs JjJS- 1.2 

Jf£ Jio iJ jJlM M laJl ol !Lj jjiJtf cjl)a]a^ j Computerization Areas 

<JlH — Sj ^Computer subsystems V-j^ V^ S-JaJ Sll I&Ap jUsy c^Ks^y^ 
c^y?. <Jl Lg-sAnj jc» Liiai* 3jaJy.l oLLuJl -y 4PjaJ~ ^y» ^^ AxJaJ ill ».!* 

aJS-A Jjij fUajJl J*-*^ rt-ja^aJ aJLj oLp^*j£ (j-*-^ U-V"'^ t_->jJJai.l C->L!*^Jl 

a ^U* f\ JiJ y> Jb-lj ^>y flJaJ j ^jll Jl ^»L^jV OjU^JJ (v-L*^ 1 ^ 

Detailed Process Specification OLU*i3 ^ . L ^ a i r Ji i^*s*jJl 2.2 
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oJj>-\j aJ^p f.\i\j l$i» J£" j»ji; Program Modules vU^j oU>-_j J| i^LLxJl 

f r\ )l ;»UaJl oLI^p e-AjVjj (jl liLiX^il i_iu^jJl IJLa ,t-i>j . oLi*j«Jl oJIa -y> 

.UiU\ J^-ljil J^U UiUpl 
Structure Chart f\kJJ t^^ 1 Jak^i* AlJ^I 3.2 

«yb J — AC ^ P ajLp y> (JSCjAl Jajb^ilj .U» W^ oU%Jl jij fUaiU 

.3j£Li>l oUaJaa^il oJLfc ilJLPl ZuaS' , -Lyoij 
4jLbjJl OlJb-^iJ .JLsfli.^1 <JL*s>jxJl 4.2 

iU Pi Sj )aiJ-l oJ — ft <J j, i c^OiJl /^*ljJ {^l^sAl Jalastll *— >j -bu 

U a <_£j uij coUak^ll oJLtL Ajjxll ^jjLbjJl CjIJL?-^JJ ^jLs<aiJl oLLv'jJl 

.<ijiUl oUr^il Jl l^Lj^j 4UU]| ojULJI 
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Package Design fj^-t (t^waj 5.2 

Ja ij »Jj c^^ jJl olJb-jJJ JLLvaiJl obL^jiJl il^pl ^ oU^I -i*i 

f-y>*zl\ j oJ 10 * :tA js«Jl 4i*p ^5*-^ j c Load Modules J**>>*-dl «^>U>j a*;UJ| 

So =- j •jjt O^^jj 01 -jSO:, ?wjIj y> US' ^»yi~\j if jJ-l p-f>-v" jl Packaging 

.oL£j}Jl p.o.,^1 U ~J~I oUkiJ-l (1.13) jCiJl £yA>j 
lf*-»j»» cjjlUl iLe/Jl kJaiSl JbJbi : Jj^l OjkM (I 











DS1 






A 




-1-4 1 * 




El 


^/T73n 


B 










\ J \ 

/ \ D \ 

— v i\ „ 
F C--C>^F 

Fj A •* ^S^ 




\ 


\ s 




^' /£ l\ 


DS2-- ,..., 




"""^TT 


-A^tt 


/2Vr^ 








2^>«iki^\ n 


E2 




ds: 


* " — . ^^ 







OljtfjJl j^-^wJ ^^J-l Oljlai-I (1.13) jXi 
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l£U*i y i_>^ltail OLUaU ^JLsflirJt uL^jJl : 4JlsJl 5jy-l (i»j 



4.iaju*n 




3.13JUJI 






2.11JUI 






1.1 a-JLojJJ a.L^a-Ji 





^UaJLS ^^JLOl i2k»xil s\J&\ : fe)b!l S^kH (—sr 



filled! ,-wJjll jy-aUjJl 



^2** 



(1)^1 



>^B c -n|t d ^ 



\VE 



(2) ,/yii 



1.1 



1.2 3JU*Jli 



1.3 UUU 



v// g \\\h 



1.4 oUUJJ 



1.5 V 



OljtjJl *-^asl jj^J-1 C»ljla*-I (1.13) j£* gtt 
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IjLfejJl olJb-jJD JLsaiJt JL^jaJl : 4*tjJl SjkM (- 



u&m 



1.2 3-i-bjJl Sa»-j!l ij-vsjj^ 



1.1 iuLfc^ll 3»t»-j!l iJL^ejJ 



2 y^l p&^ SJjjjll OJb-^l i_Aw»jJ 



1 ^ j/Jl f&JJ 'Makj' 1 5-l^-jjJl <J»^i 



_ij5l 3-ifliijll SUt-jSI <JLv»_jJ 






»J^-l rt.>.o.sflJ : i^liM 3jk)-l (/} 





£s*£ 


(1) ^jjJi f ikJJ SJ-bjli 5a*-_^i 




£* 


1,1 ijLfcjll OlJ»-j!l 


• 


2.1 ajjkjJi 5o»-jJi 


• 


3.1 SJjkjJl flOa-jJl 


• 





£s*£ 


(2) ^yJl fltuJU S^i-bjJl 8a»-j5l 




c 


4.1 SJjjijil 3a»-_jJl 


• 


5.1 MA** 1 S-^jJ 1 


• 



1 4*j»- 2 4^> jf- 

OL£jJl *~was) 3*~J-I OljiaiM (1.13) j£& £jtt 



277 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



:l£Oj&>j Structure Charts USwM OlklaAll .3 

•j — «wsj" 1 *l J,} CjL^jjJI /v*»-^J ^i*-^ oljjas^- (J^Aai ^ LiyJ JLaJ 

UOl olWa^lj .fUaJl £*lj>J J^-ib Jajali J) oUUl jaJJ C;Ua)a£- Jjj^ 
^jLJsi^JI oLk>-_pi Jajy ^1 l^jil 43^UJ| ^J^jJ f Jbxi^J 4JLu obf jp SjLp ^ 

.,_/i*Jl Lj-^aju *^> j»UilU 

.(3.13) j (2.13) uJ£iJl 
Program Modules : iiJijJl OlJ«»-j)l 1.3 

C->l S^vOlil jl Ol *-ji*lJI V^» <LpjA_£ V-P SjLfP ,J*> \Jue>y\ JJb-jJlj .4L>-ljJ 

y>\ — £j ' — J^j 40^^ <<X** jl ^^> c-pj? ^1 Instructions and Statements 
ol_i (-pill JU~**lll L»l cCjULJI J*JJ oljajaii J oJb-lj 3J^P vU^ aJb~.pl 
JtA — >■ aj.lpJc — ~ul rt^j Subroutine /e^^ jv^Lrf J^-"^ ^ j^ ^' 0^*-s* 5aj-^Jl 

.^•l*il oLL^ 

lOljj: wJkl ^ idP (J aJOjI oOaJarrfJ,l j ^LiJi^Jl tUlJb-jJl Jb*-lj£ 

Main 3 <-**j^I Sj s^ -pi ,_£* ~»j 3Jb-lj V^j Swb-jj <*-SJl ^ Jaja^l Ijuj 

Subordinate 3 — «bJl c->Lb~_pi -y. ^ap i^iL. JLdl (_£ji~Al J L$Jj (Module 

A-iJijJl olJb-jJl cjxjj c^^wJ^Jl \ij]ffji\ SJLs-jJi J-S ■y L^jIpJLLwjI »jj Modules 

(Jil iffj" (j Sij>-jilj li> AauLdl ^Lb^Jl cjIJu>-^!I jtlpdl^lj ^-fcjjJy A*jlJl 

^^Ip ^J^-JdJ Supervisor 4»jAJ.I oJb-.pl ?ti]a^a» ^JbAti^j ?Lp J^Jujj .IoS^j 



278 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



to 

-J 



if 


XT 






> 






IE 




o 

f 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



oU^jJl Jp. aj^ol) Subordinate <~LJi SJb-jJl, c*Uax^b ^ ^Jl So^l 

£ II V^l oU^jJl ^ ^ dUiJj .Ov-Jl yi jL-Jl ^j JjL,^ Jj&\ 

c^J-^-jJl Ul cjSLAl Jak*ll jL~, ^1 ^ l^Ll^_, o/iUail JbJi^b r y; 

ia - j j U ji OjSC; aJ-Uil jf Jjj^JI oLL*J v»*M olJb-_^l DU la£e»j 

J 6^—Al _, »J| ^ t oU/ f U-bc £ o^Ujl. : JbJl _pj| J^ -j^Ji 

.(3.13) j£jJl 






jyiali o*ia*<i djj^ 



I 



i_i\yi cjy*-* j* j^aj-i 






JjjJM J*u!»i i_»^**" 




ajjJi-i JomJ.1 J^^-j 




Lj^ail o^Jl« djJl4 f Ilk! s? K a Al JaJa*i,l (3 .13) j£i 
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Connections ^jj^ 2.3 
J \ JLp ^ J j c4-jiJj»jJl &\Jj>-J\ ujj 43%>i\ J-i*J -Mjjl ^Jj^~J 

oJi * J J "j t (Called Module 3Uju*JJ So>-jJl Jl Calling Module V iaj ^ 1 

.3jwUl ^jAJsijjI SJj>- jpl STL^Uy 

Conples Olsrjijll j\ OlJUftJl 3.3 

3__jiJij 5Jb>-j pIpJI^jIj Ai^-iJkl jl 'LwJjJl 3 :S jL1s>jJ| oJc-ji\ PjZj L»AiP 

aJ. s-jJl oJ ft *l Ji 3 aJtAJl oULJl ja olyai Jp*o t jj£ 05 Uli tU. AajIj 

j»j aJ Jl 9 i*\c\: ,.Al oJj>.^J| J*P fL$-jl Oju <J1 Lo lL$i« AjjUail OLLojoI; 

cjI iLJ! oJtfc J-i^ *ij .aiyiAl oJb-jJl Jl (oliLj Silpl) cjULj jj^^ L^jj-Aj 

jl CjI ?rjiji.L ^-^jJl j j <>ubJl SJb-jJl Jl tojjZM flJb-^Jl ^ U>jJji (*4> ^S 

j — a j, — ^ ^ — Jl Jajlj_^l SISUj:. Sjuw? j^-l J>-^ fjj tCouples olJhjJl 

J — if 01 J>Ji IS (2.13) JSliJl J o^» y L* 5 ' ' o-»ULJl oJm> ^y I i%* 

j\ Ui — lil 5 jU Jla ,jyw <_iji jl a]U- ^ip Jjj jvSCsS oljU-l olJLsJl oJu*> 

.dlJi j^ jl J*<-~Jl j U Iks- i^>r j 
Execution Sequence X J xd \ J-*i**J j^ j 4.3 

oJ — Ja]fl^il {j oijprjll 4-jdJs>jpi CjIJj»-_jJ| JLa^ Aj^L*J 01 UjL* UjS"i JLii 

:(4.13) J&Jl J auAIj JLJlsJl jj^JI ^Ioai-.I -jSj: AJlicJ^L^Jl IJLa 
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.j^SsjLfl JSvJujj (^^•i -Uj 0uL?-Ij L^L^^d JxJuj L^JLpjlujI «jj 



MAIN MODELE 




MAIN MODULE 



B 




B 




(BjtA)JJ»csA fc J tl 






5J^J>I OlklaAll j JLjLxJI J-«L*J j_^j (4.13) j£i» 

Structure Charts Constructs M^ 1 olUuill t-^ly .4 

.,jJUl t j^«S'^Jl Jb-I jij *\s> J^-io ^JSLil CjUak^J.! jsIJIpI & 

Transform-Centered Construct %Ajj>*^\ 4^jA\ - 

Transaction-Centered Construct oLLjJI '^S 'j - 
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L 



Transform - Centered Construct : Jjj^cJI t-i^jp 1-4 

oU ^-jJl rt^***iJ /S~£„ ^S j&\ oSi> Ui « .Module ^Jij «>Aj-j (J^-^! ^a^* 1 

(5.13) j£ iJl J ui^ y ^ rL^*^ W^ 1 <^I^>-jJIj U-UUJ V^jP 1 

:JUJI 




INPUT MODULES 
^ ^ 



MAIN MODULE 



A| 



t, 




PROCESS-DATA 



"B 



A c 



COMPUTE 
B 



COMPUTE 
C 



OUTPUT-DATA 




PRINT-C 



DRAW-C 
G-RAPRICE 



TRANSFORM 

4 fc 


OUTPUT 

4 w 


MODULES 


^ ' ' ■■" ~W 

MODULES 



Ujj£ IS J ji (/ l£ s A hiafi. (5.13) J&!> 
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Transaction - Centered Construct OLJUjJI LSy 2.4 

f .^ ^Jl 5jaJ*bJl ^»|jjj iJtOl oDalasdl ilOP^ JLj^/Jl oJLa fJbu-J 

Sj—s-jJl *IpO: u.lj 3^ JS^ t> ^W> Sd^^Jl fJ i- vi^. t (6.13) j£jJl j 

^L-jkp 3 J-Ux. *^,UM v*Ji^Jl So^l jl ^Ob^l oLUp jU-U JLiJijJl 



OjjaIi o^uj ii«iJ^ 




jjj\S j lap] 



^"j" J 3 "-" **'j* 



JJJJ 



W <JUj jV^i 



5iL« jUw*' 3plj5 



.ir>i ^ 



*lk*Sll ji>- 



(OL,JU*Jl A-S'y ) ^plS^A iak«t (6.13) J&i 
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:2J6LA\ olklaAlt ilJLPl Oljla^ ,5 

J$ <lA ;LJl J »JJ Olkjaii Jl iLi^b U5CJ.I oUaJa^xil ilJLPl j^i 

»^~. -^Jl £-4jaJI c5) tfUaiU ^uLkjJl olJb-jJl ftp J^H V^l oUajapdl Jif 
oLLuJl ^ V*^ JS" 0l> li£L&j .fOa-Jl oLLp ^ aJ^p JS' JLiLJ lA"^- ^ 

^ iSLil Ja)a:J.I j AjjLbj oJL?-j J,| l$L yA pl^ JfkAlll Cjlkiasi (J Sij^-jii 

. Structure Chart 

J jj£ 4 JLp {j£ SjLp ,J*> 4JKJ.I oUaiaaU.! ilJLPl iJLp Oli IJiNJfcj 

j, — *y> Jajaii- J^io lg-c"j SiWj t^x^iJl 4*~kll oli oliLJl jkAJ f jIUU-j.1 
I «T .(3 — jjLJss^I oU — >-ji\ ig\ ) ol — J-«jJ| Oy Vy^ oli%Jl J-ii: «u -^ 

Lg ^ x->i ^xJl *J± £ tJajaaVil 4a3 ^ 4**JjJl IjLIsj^JI aJL>-jJl ^j ^Jj 

yr^i.1 4Pj^j£j 'r'-r* 1 ^' oULp 4P^«j£j iJU^I oULp 4Pj^j£ Jl jiJuJi 

■J * rtJL; wi /gJl ^oLjls»jJl SJb-jJl ^j *JL> OljPj^l oJUfc (JLp (iUjJ .Jj_prJl ji 

l^ *^JJ 4j^-Uil OLJUp '*S-y>£ (J 0.5_j3r^l ^jLb^Jl olJL>-jJl f.lpJllv»l lA*^- 

. <L**ufyl SJb>~ JL) SJb- jJI oJl* Jaj J j£- <L**J Jl 5JL>-jJ| C**i S wily" 
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Jl J' — ^V ol ^ wi*^i MsM so*-^ ^ p_ ai>ji u ^j 

S^l^-^l ) Jl ^L, a^uLi ^Lk^i ol^l pUu^i U}U -^ jvd jUJl 

.*-JJI SO^Jb Uajf L^jj c(UjjP_, pUa^^ll JJL-j jL^lj jJ Jdlj 
ui— t Jl £ l^r-^V 1 ^L-^ ^^-1 V*M So^-^JI ^ ^_ fj^fj 

^IsJl tfji-J.1 J Sa>*jilj U-UUJ VsM SJb-^Jl c^ U-Uil oLU JL^UU 
ol — iUl jia; oUaWci ^1 (jj^X\ ^ oLLJl fl o* j^ ^ . U^ JI 

v— J^ l«-_~* *-a.>ji jj — &_> . wji oLL*ii ^ u^ js; ^uU 

• C^V 1 ol ^ **.***> Jl^oNl oU^e 4p_^ ^^ Sjj^jil oLJUJ 

J-JOJ JaJait Jl AiU^L ^L. M OlT bli . oUUl jia; oUala* oL,_^, 

cJ—^Jl 0^-y.iUl ^uJlj JjSlI Ohj^I Ji ttUV 1 * V*M olJb^lJ ^1 
is — k*ll ^_^l Li* Ji li Ulp ) S^iL. U ^Ul olJb^Jlj v^jl V*M 

. ( Top-Level DFD f Ikdl oUL jioJ (UJl 
:a5J0Jj gjUl Jj^l JaWl a*rl^ (3 

l« a Wl^ll oi* J">U UIpj c ta 5i5lJ.I i^j^vdlj V^ 1 V^ 1 <^liki a-J^l. 
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c^JuJl 



L5- 



Lp 4Jij^- l ^ 4 ?xJ Jajas^ll l J& O^Ujdl ^y JUOjJI JLsO! 



<g jlgjJl jjO.1 Jaja^l J^ J-^ji!l (*-i 5*»-ljil oA* 4jU jj 

■*5jUi.i jjyjjl jiUapf a^j ^Jbxi-Ilj Sjli^fl £» c/^ 1 Jola^il 4-SiU* (4 
•j — . 5 ,jim Ub'ltjJl ^*- JIp 4JIj2>.|j JUsS"! ,y JtftdJ c^UaJt jtj^S J 

c£*» >■! j olSTjifi^l fUad oULJl jia; Jijaift (7.13 ) JS^iJl ow 

^•Ijj 5 y^U Jaja>Jl ilJLP^ o^Uf L^Jl jLill oljksM f Jb^«u~.j cO^Ul 




oiTi^Nt f itu j ougi jui ,tk« ( 7 . 13) j&> 
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Su,_iL. bl. AxjLJI olJb- jJl L.I c^UidJ ^-^Jl ^\iji\ l«^J| SJb-jJl 



0\fljiS,^3 ^jJl £»UjJl 



^ 



<^U> 



l^AJJUj Olikil Odljl 



Tu-it 



V_J4> 




JlJJaJl 5Jt-U* 



Cr^jiiil 2Uj*15 it.Jp) 






■JJljAftl ojo4 



iijSjiil J*t-i «±^>JL^ 




Js^oJl uid>- 



iJjaJtil Jj^-. 5t\jS 



(JlW) iJljii.^ ftiid s? l£> JalaAll (8.13) j£i» 
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cjU*-^ \ 4iUL di3i fJtj :&**$ tjj^^i VsM oU>-jJI pLiJl -2 

p jj * j>> t3 Aj^ljai) ^JUjJU f jSi-i ^1 V»Js> jJl 3wb>-jJl pLpul^-l jj^ai 

j_^i\ ^ Lp UL*«j 3bliS"j jrtjj^t *»U»1 ,^jr. ^IfJl 3j vjW 

.(8.13) JSIjJI (j ^j_Al 

.S-Usl^I ^ 0^ -^ OSiJlj 4£JoJ Jaja^l 4**-ly ~3 

UOl OlklaAH Sij*- .6 
t lOl f ■ » „^H 4—*=*-^ fU*J ^-b 3ul<J.I oUajo^cil jijiaJ ^i 

v»f i .^ cjli .-j iUUa . i|jip| J,l ^U> JSl^o <_3a£ -^Jl (Structured Design 

2 -ib jti oU >-ji\ d) ">\£ ^ OLojLjI d{*j4*A f A»*lnu (J^J.1 j^*-v*Jt 

^ jJLa. Jl Jit UJ Js^*^- j .Module Coupling U^Jj Module Cohesion 

Module Cohesion Ms^ 1 8^-jJl dJLatil 1.4.3 
it. — jp- Module Strength V*^ 3aj>-^]l oji L/yl ^Usll Ua ^y^-^j 
3\ LIS j>P JaJti oJb-l j i»4> -yi 3LiJj> j S*V>-j J£" 0j>^j Oi f j4*^\ \A* <j°jr*i 
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L$£ — — Lc 01 i oLLj? jf ^ l^» Sop oJb-^Jl o:^..^; \'i[ Ut tJoJsi Sd^lj a^Lp 

i_ si jvj^vdl O^ Jajaii Jl J j-^jJl jv-o-saII ,y^i ^^J dJUiJj . LL*^> O^nj 

j — ioj oUakii aUpJ Jt>U) SiO^j ^-c^lj oLLp Jl ^ UaJl ^-«Ji f jJL 01 

y— lOl Ja—Ja^l <J$ vU^J o^^-J J^iu L^u U^P JS' (j^vaii ^ t(oUUl 

5 — JSLAl ^ — kja^il j 3 — ;oLJs»^3! cjIJ >-_Jl ■iJL-Lc jl Sj5 OjLiS 

Functional Cohesion ^Jk&fl dLoUsJl 

l/Jj =M v^=J viXuxLjjl P - IjjI J-siail ^y 4 f" j-Jl IJa jj^yj l-lali oJb-lj (2ju^P) 

4>. ^UjU ( e ISwjM JaJa^J.1 (J ^ijj>jj| ol-Jb-^Jl /»Ji*^ jl -«^- OjS^J 01 If- 

cA±£ — ~dl j Sij^rjil vLli_Jl oUi- ,Jl J UIp .iL-L-xll la* oji^j .LjL^j 
L5 — Lp^I objX-J.1 g Sij3r_J,l v^jJl cjU>-jJI LI .3-KJ.I oUaJa^^ll UaJl 
l_j — )aJj .a*4>i ■yi ^iSl Ulp Jiu? U^i JUbj 4**jIj" olb-j Sdp UIp U> 0_j5Ci 

^vaj>0 Jj t^jwLuaJj fl^ c£b fj^ * l***" Cj\jC^S\ (j Si yr ail oLb>- Jl 0j>J 

LjSLaLc Oli ciibydl ? L$ll JLid L^flpJii^lj 4*jk)l cjU>- _Jli rt^>tJl J l$l*-p 
J} o\ ji^l jd£ flp JSLioj .U> ^fobJl ola^-jJl dJL.li ^ Jsf OjSy <JJi>jJl 

4JS\J>I ."-tlU^-^ll ^i^| (_gjlwJ.I (3 O^J^r^il Ms^ Jpl OlJb- .Jl OjSsj LoJLLP 4jI 

\ A 2 ! »5o.l cjLLjJI J,| Lj^j^^ij iJlS^»l ^yo IJLa Oli- tLiJij ^S^jUju j>p 
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Sequential Cohesion ,-L*l«*s)l di-iUsJl 

rX^ a oJLP iuLb^Jl SJb^l < y^S L«JUP dL«UJl ,ja 9 jJl IJL* cl>JL*i 

ijy\ 9 ( _ 5 Lp J **>-l VA^ 1 « JL> -'P 1 ^i^" (9.13) j£jJl J ^\ioi li£j*>j 

os-l . i ^ ■:*.. j oJL>- Jl j.LpJH*»>Ij (* j^j L^ J Ijiaj cLL^L«j aSwiL^ a>^>-k^3 

£ (.A^&Jd ^M oJi 3- Jl oJLft (J,l \j» *&j>- tl^Lrf UJ^J L^l^ /^"i iVl 5 jjj\i 



^t^j (iJL.lc 




SJS LJUt dL.lc 






W- aILjj jJ'j*! 



^ L JL J lj ^LkjJl dbUsIl (9.13) j£& 
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Communicational Cohesion :<JW2J^Jl dl*»UJl 

»l j»l_g a oJ P <yjJj>jJl Sa^-jJI l j A ^c3 L«JLp J, 1.^7*^1 liJLuLklJl cL>.A^ 

«^> LUJb 4JLl*J,l oLLjJI *^ !&Ui '(j^*^l L^a*j uy cuIJLj J^Lj cJiiLkj 

SJ P jVo-yiJ (_£l tLJ^U^ajl OwLwX* 'LsJiyl eJjyjJl o*ift Oj>J <1U-I oA* <jj 

(j L»l c L» j j rs^j L*-^ 4 aSo Li*«i**J 5S^xLo.l 4^(LJs» Jl Sa>- Jl J5 oLLv*Jl _LjLJ 

Si . Prjil 2 , i\ ".rjr[\ j«L^il JLU jj^J?. 4ili Lj'yUajl 45wl^dl AjjLJijJl C^Lb-jJl 

Procedural Cohesion ^yr^ ii-L>UsJl 

£j ^Ul)l) CjULj 3jL \jv> ii^l^J N 'jSOj aLmLmX* flf* SOP ^yk-^T V*A}Jl 

01 » U SCaj .(JUUdl dJL-UJl) Lg-Lj UJ oULu *.f jj Nj (jNUa^l 

4 Jbj oU=-j SJbJ J~«JL~i» ?Ua^l jav*3 Ulj>-i 5^L.Ljdl V^jP 1 Sa>-jJl 
iJLftj ;olJb~_pi aJL* uy (4S^iiv 0UL0) 45^Ap 5jI ilLA 0_^J 01 Ojp U> ajuU" 
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Si\ 






.Ljl^prl AfC-Li* OjSj 01 ,j^. ^1 JaJajJ.1 (_3 S^jjl ij/LbjJl <LL>-jJli 

Temporal Cohesion cijU dLoUJl 

j\ Pj oblj *Jl jyLpjj ( y_jbjti\ 4jL^"j CjLiLiJl jLfklj OlilLl rtZA OLL^ 

tZj\ j-UjoI oJLa Jju /Stjjjj culiAAiuul t_-J^r v^J <Jj-f** j>^ <iX*i 1*^11 .y» f - *Jl 

. L$J| 4r>rbl-l JLiP C^j^^l VM'-P' oLb-_jil ,^0-^ *xJ 

Logical Cohesion ^c^^ ii-L»UJl 

j\ ^ifl bj SdP /j.o.v?lT LiL^iP Lijal* aSwIaX* <LiJi>jJl Sub-^Jl ll)j>J 

pj ^ {J CjLIojJI eJLfc .>» Jaia <Ll?-l j SJco Li £.LpJIX**>I ^5 dip *Ijj tdjLL»*P 

_^» UJT cpLp^x^iI <Aa^ Ji «-« ^i^iuil Sjl>-jJ| {j* LiLvjl j»jo Flag 3jIj ji SjLil 

| TRANSACTION CODE 



ADD NEW, 
UPDATE, 
DELETE RECORD 
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IP £j>\>\s^ -.1 ^JLP l_^j JJLuLJI f\j}\ ji^f ^y. £• y\\ iJLft jjiyj 



3 — tfUi* a*jJs» oli oLL-p Sop *^4 <v*W>-l dJL»Ux!l ^-^to -A3 US' 

A — *aJij 3J — >-j (3 ol alii o^ly oULp a^~ *>\i«i coJb-lj VLkj oJb-j <J 

4 t^J oJj-j <^ f l)iJl ^ 4*.A=^lc*J.I O^U*~Jl jj^ CjLLp /<-^ jl coJb-lj 

J *j jij£ j»-*» Ol i_-j«s CjU>-jJI oJLa Ji« ? lp J£~i\ JLp AJl tc^UII ^j ,aJb-lj 

.4JL$LA| oUaJa=J.I (JJ <J_^JL» jjP 4iL«S" Uajl J- _^J| 

Coincidental Cohesion Jdljsil j\ j*\jA,\ dLiUs!l 

4__dLlijj| SJ '"•jJl 1^ J^J J^-A* Jlt&J jJLdLklJI f" I Jl £_^l ry» Iv2jI ** J 

. l /hlS\ \-^om *ji AjaJ^ll jlp oLLjJI ^ bap •_ r »-^j vj^-"^! ^ ^-*>U-dl 

^Uu"^l dJL-UJl - 
(JLmJJ\ SJb-^l ) ^V^l dL-UJl - 
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Module Coupling M*k ^ OlO^-jJt *Mj* 2.6 

olJ >-jU 5_J^lJJl 5j sJt -jp j« c^JLil dLoLJl (j-LL. J,l 4*L>^1; 

<C->U 3-jJl oi * i>y 4**5UJl aJ-A (j«-i> c^JJt JajljJl ^La* ^Jj^^^i c^Ui ^1 

3j h a5L_^U^1I ^iJijJl SJb-jJU iy>j^-\ c-tp- y 0^A-»l5o> Ol^L^il OIAaj 

Loose Coupling 3 — t*^ <l)j& 01 <_-£ ''V s- ^*-L*^l MAj^ oU»- ^Jl Jaj^j 

OL__*vaJi Aul_>: It j * JLJrl JijIjJIs iJajl^U V*^ ^.A 1 *^ ^* a ^_J 

.Loose 

1 j|j* -yi j\I*j <_gJiJl Reuse fU^i^l 0^\p[ \XlA *>> Lsiyl n^t^^iJ \JJ>j 

■ a ' S~| ^ OJ ?-ljJl 5*ljls>jJl SJL>-jil />LbptI**l ,j>^. <^~ !*" (S^i*' (♦■■Axt-s^I)! 

•^Ufc—l ji— ^"1 3 -AabjJl oJl^-jJl OJIT LiS"j if UaJ y j&\ Jj 2__ />U^ 

if 
m x^> jl (jljaJ (Jpj lU-^' i_P"^ LfcL^^^xl^l SilpJ /j>o«l Uj (LiJij 5>^uLo«) 

olJ p-j^I <jy A^Jkl oOajljlU *iJb*il f l^^l J.J ^L l*-s cJyCi^j 

J 5^1 Jr J v^l Jsul^l i fjUL- ci->- J^L^U JSLio UsjI dDij iVt!^ -P 1 

,lj*u y\i Sij ?r 

Data Coupling &11LJ I JajlJl 

. j _«Jj 01 *J-*J ' *-UP LjLiLjj Olyajlj^i jjCltiLiijjl (jJJ^-jJI OjSsJ 

1 1 g '■ ■ i I ^ ,'» V»a« i"JI i t -,l) 

Nl S* (8-13) J^Jl UWJ ^l>Jl ^t J^asl jULJl Asj\j]\ jy*jj 
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djij\ a^j Jfi I y fi y\ 



OjJjJI "JU^j 



ttf^J 09^-J &. V^W* &u.\J\ (10.13) j£* 

C->l iljJ j+A& l -^*JJ ^ijJl tiJJi (J^w-^ Ss-I^A) 4*jIx)I oJj-jjI ^ jia c l) jjJjI >* j 

Stamp Coupling :< t? ^ 1 JwljJl 

4 ^ j ij*^ 1 , 0L» *Ju UJliP UbS QW)fliljX« QllJ-Jp^jl 01juX=>-jJI OjSJ 

SJ ?-jJI /*j-oj L»Jl!P l^iL<wi ^it*Jl U-g .^zk; (ju (jv^bp 4Pj^si- ^ <Li)jji) CjIiLj 

(S^i £j <ulJb^ul ^ jJl^-I c_-£ j£3j Jj-i» y>j .U^ ^.y *^j^ JauljJi 
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Control Coupling <j$l3 J\ JajljsJl 
j^o-cJl — i U^lwV^-l {jX L»Oj^ LjUj Oliiil^ Ol^Lk^l Ot-b-jJi OjSC" 
jij J^ ,y> SiLp i^xdl li* f*j iiS^\ V^jJl SJb-jlJ JUUil jkdl j 
£j— dl Li* ^ j^j cajUj jf ^ ^ailj ^a Oil ^t^JU 4Flag SjUl jl ^ 

<^l <<_?— ^i <ii Ji— -Sll ^ (%!>) (X^JI Akjlj 4*os Ujup iHJijI^I ol£l (| 

Sa_^~^Jl ajjj Uj$3 <J^ tf j&r Uli> tAi^ill SJb-jJl Jl ajuIxJI cjIo^-jJI j . 

JJ_ P jl <jJil AjU Jl JjV>jJl jl W ij^rj Jit. a^U oU^kc. ai^All 2LLfejJ| 

olJ — '-jJl) oLLjJI ajo^xi cjUjLJ,! eJL* ^JIp ^Ix, ai^idl SJb-^Jl f^tdJUi 
^ iljl fLb^l Ola dJJUj tO^U-l oJLa s.^o J bhJLij- ^.^ljail (^ujJijJl 

.y^j U» lyf jjiu JsH\ Jl Ji-Sll ^ 4*^1 

j-^.f ^—.iw. jpj Uli (^T ji v ^>- ^ Jo** t^Uil ts ^, :^i.) a^lUi 
01 ^_ jl, la_fcj t 4_^lxJl a^iJi jJl SJb-jJl Jl Ai^All JLLfc^l SJ^^Jl -^ ^iL. 
^1 — l, Ioaj t a»ldl Sa>-jJl J Si^U oLkJl J*^Lu (_>yJ Ai^uil Sa^-^Jl 

oL-jIJI J * r U^| ^ J^l ^ ^j^ oLb^Jl J^p aJ^u-I Ll, 

.l)1£L»^I joi J^Sfl yi ^cil 
5 — ib c^^" ^1» *~~ ^ J^ 1 ^JVJlU 4j|J| ^.Jbu-J Uup .aLl^Jl <Jjtft (^ 

5 $*£* cJlT lil J ^ obljl -yi ^1 life Ji,_j i Descriptive flag 2LL*»j 

.•*pf 1^1 UT JpSll J| Ji^| ^ 
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a^^L* cJl^ Ay* lij+L, j£ oLIJI oi* JiUj Control Flag 4jUj jl ^J. 

, ^ail j k^j J i O^U-t ^ya*, J 4JI Jl UsjI SjlA^I jjjij 

^ £*, lijbj cpS^ill oLJj jl Ja^I Jl H^il v^jJl oliljl f lJbu~.l 

Common Coupling iJjiidl JsjI^sJI 

-5^3 Ja — JjJ 01 j <£ cup- t^r^^uil 4iJ| _k,| y - L^jf (^^^jj 

_XjiJs. J Jl uyO^-jJl ^uU JJ jj. il^A, J5^io <ulJb^L^I ^i <JlU jl ^SlJUl 
i^JaJl dj£j Ji tij? -y. ^pjb Ol</yi jJi ^4 v^ ^Ij^l ,y t-^ 1 |JLa J 

Content Coupling t£js£l JijIjJ 
o^la^l cuil^ lil (Sjzk] d-» ^t 0U)ajl>. OliuLbj OfcJb-j Oj-C" 

_*-j JsjIjS II lift Ji*j itfj^l a-*aM So^Jl (5_pl Jl ^JIj ^- 

[3 — *jUll 5a >-jJl) SUui«Jl SJb-^Jl ^t»U^ Jj^jJ jl juiij Aj^^Al SJb- Ai 

— 7ds-jJI tj*\>-^ £t*_«J L5" tSds-jJl oJLa ^^ Li^-b 4ijxj> oDL Ajla^I 

.fUojl! iJfxJ>l jl 4jj~JI A^^ 



i_A*V 
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.j^A^l i^wxi! J&i ^JS jj\*a 3.6 
UsjI <^4 (.a^sA SjjS'dil Jaul^Jlj dLuLjl ^LL. J.1 4iL>^b 
.aJUI olj-ijil flJb^u-L; dUij Morphologyfl*Jl ^JSCi cu^- ^ JaiaaJ.1 

Span of Control 2<l3jJl c£X» (f 

< 2 •■^■» j AjiJfl « oJb»- J o -iL* AjoLjI iuLl? Jl CjLX^-jJI idP 4j Ju^atijj 

•____>Jj ;wl?-ljj| <_5^*i«Jj oLb>-j <*-**"_} (_/*■*"■ Uii iwAjJl l^ift rj\jb 01 J-Aiij 

Oj — Ixj 01 j^jt Transaction Processing olS^I aA-U*. ULA\ oUaJajUl J 

j^-ip Jjbj cj>LJl jL»il ^jS^ y>j i Fan-in UjjI jLj^I IJJ> <_$*-"«i j 

iJ *Jl U * OIS" LiSCi dJUiJ .4*jU)I V^jJI oLb-jJl |»|JbkJU»<l oilpl c/5 ji*^» 

ola >-j Sj p J Js -y >JL>xiv«; ijiJi jJl SJb-jJl 01 l5 1p dUi J:> Lis" \j r £' 

.If.^JS' jS\ J&JA Jaja^dl Jje£ UT tAi^ 

Scope of Control tyijJt Jl# (— sr 

jilj wi) 3 Lou" <uL»j S^b«-^J 4*jUJI S^uLjlsijJl olJb>- Jl iJLP 4j JUa2jj 

Jil .US' IjVfS' iOJl IJla OUT UK"j .(S^L* j>p _jl S^L* v^Jl oJLa cJl5" 

.Up* |HVW ( (;? ^* , -^3^ -s ,p- j ^ dUi 

Scope of Effect j^fell Jl# (i 

ijprj^ (jt*/> ji_r*^ ^^ ^r 1 ^ 01 iO^-^lS^ ^AJs>_pl C->Lb>-jjl 2-lP 4j JLvsaij 



299 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



p. '\z> VU^jJ 1 <^>lJb>-^l cjLLp _/l£ 01 s-^5 "^ £•*»- ^ laj^ iM* I'i* 

.C5j^-I OU>-J jj 5i_prjj> OljI^S CjU-j^- jl 

Factoring J-^Jt 4.6 

i -./■» ~°i j i*l Jail! 3 JfCAl oUaJapJkl ilJLpi ? LjI 4*L*J| aJU /»Jb^«J 

. L/M-LJuJ Ja,jA*vJj ioLlpjJI ol~b>-dl /vjm>- yj**' ~ 

./•UiJl CjLLp *^i xjj^Jj { \i^' ~ 

L^»|JL?VX*wl oilpl A>J>, ^a^>j old>-j (_j| J^stfjU Avail "LJlSv^l j^fiy — 

. L$Jl r- te*£ ^1 VLiijJl oU?- jJl /t-^ J-^ c>* M^^"' u^v. ^2^"-° 

Management Modules hj^ VLJ^ ola^-^Jl ^ ^wal^Jl JwJl - 

ob >-^lj c (--JSCJil JaJas^dJ LLJl ob^uJ.1 j iolp Jory ^1j 

. oUaksill oJLL ^.i^l cSj^-1 (J o^j^^l 5jJLuLdl VJi^Jl 
C->U_>-jJl .,■" j-/*^ («4! fOiJl /T^ljiJ ^JlS^Al Jaja»iJ.I *-*-/!» ^^ <J^ lwA>-ftj 

^i^l JLsaiJl <Jj^~\\ ) 5jluidl oLL*JJ Jaja^«JJ LjJlII objiJ,! J V*^ 1 
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J — iuJ aajIxII \Ju&^\ SJb-jJl p.lpJLXuj| (K*! L»JUni . State Memory 3JU-I SjS'lJLj 

l$JL» Sdj.A>r As^*J J.ifcJ 4jlj S^» oJl^-jJl sJLft $.l_PwU~ol Jl>- (jj . Aij-Juil oJb-jJl 
oJ — >• ^1 ^b*: OS O^U-I ^^aju Jj . (JjSlI S^JJ ^PJU«J UlS"j c a^lJUl Jl 

. 3a»\ — ^Jl olj.Uuiu^l -yi cjUL olji* u^h -kU*>-Nl J,l SUui^dl ^lJp^I 
J,| od_?-jJl oJIa p-b^ jijiJl J*!-^ <pLfJaJ V^J SJb-j jtlPwXX«p| rtJj Ujulp ^i*i 
5 — jAjijjl oO>-yl plpJU*»il JLiP jl . Lj^pLi? CU? Ap-cjL,* j>-T »ij ( _^S OJ ) 4&j*j> 
rt ij Jb^b-xJ LjIplJs> < &jy\* j>^ (»-»j 4»_/d> 7T ^ b&la SjjjLiil ApLjaj 4^oUl-| 

oIJ-j-jU SJldl cALp oi^Nl uy oULJl oJU i?Ui>-Nl i_Jks ^\j c. £*bj^\ 

.sXp-M J\ JS' JUP ^ullJl oLl>- jJl (J.I Lft^yTj (^Jl a^i* ^*jll« j^P ^IjJ—^i 

oU — «> <Jrl*i Load module J^a^xJI oU^-jj (^-.r**^ M-*-* 1 J»i * j 3 ^ u^- ^' 

Fourth Generation Languages £^ ^l J-s^-t ^"^ -7 

^ p Uj^, br Non - Procedure Oriented V'jM j>^ **b« oliJ ^ 

j COBOL j BASIC <— iJ J_^u viJL_sJl JJrl Jl ^ ^Jl yi^Nl oUUl 

.U^ j PASCAL 
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j — *^a£ 01 ^ — >s„j User Friendly UAjl*i_^.I *)_^«o *^\J\ ( jJ r \ oUJ jW 

Structured Query Language 3jj~j f%tuM 4iJ - 

.Reports Generators jjjUdl oloJ ^ - 

Forms and Screen Generators roL-Jlj olALiJl c*>\JAy> - 

•Application Generators oU^dl olaJy - 

o! S-kJlj ob^i -Nlj ol joUJlj ^jUJl JlSCit JbJbi c^l 4JU-L>-| 

Jl I AUolj ciljl — s- j\ j »l_jl Aiujxi "aA£ oUUl uJLa J-^uL -j^j: IJ^aj 

j RAMES j Focus j^— i 1— Jl>- «_, i^l q\J\ J~M oUJ ^*l b.f 

.UjjPj IDEAL j ORACLE 

C-SjJl (j^JjJjJ Uj^Al V«"^l UJr*^ OUjUl flJLft |>-|JbAJ~-lj t ^lc |i£ftj 

t^ijil «Jl tJy.Jb^lvJ.1 t ^C UL»wL>VX^I ZbyfrM 01 US' IjfcS' (J^S <£j>^ ptAJl 

£>|J^; nl j^OTj C4*JaJ Nl ,-JUa^-l J,l f yrj\ Oj-i j»-f**uijlj pJlL-Ja; *Uj ja 

U ujIj IjLiuil LflJb^i-il jJ!)^ 01 £J» jij tAjj^U.1 i_~~-ljJ~l ^ oUUl oij> 

oJ ft .... m2t yi ol4Nlj i_~u-IjJ-I vi" Iaj^Ju; -Jl a*j^Jl olj^kdl Iji 

.L^JLp SsiUS' SiLijj oljiNl 
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L^->iljij ^LyJ.1 Prototypes ^jj^I ^-il^-Jl ?"^'i u"" ^^^^ J*^- y ajj — P 
Sl^i ^JbJcX^A) UL^I ^Jl <j> L»j aJOi *£>ilj ijviiil U -3 

^SlaJsjjJI OlJL>-^lJ ^lo^aoTll *_j»^flJl jV»Lp ^J* U —5 

?ij£j>l oUak^l il^p| Ol^Jo^- ry£l -8 
V:LKJ.I oOajasxil Si_pr ^-LaJ ^Jb^J.1 jyUll ,*aI jjh l» ~9 

4__£j.l dJ ^.UJl f- IjJl ryilj ? Ms^ 1 fc^l^jJl dJL-LoJJ i_^viiil U -10 

^_^il j*Pj *JjJiil £j^l AJb-j 

' -fti-USdl *4j>Jl OUJ £. AJjUiU g\J\ JJrl OliJ oljj* ^ L. -12 
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:JUl(11.13) J^uJl 
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•j *^2Sj <sS II (jSljjJl oUii *Mju» ^OaJ J^-Al iaJa^l p—jl -2 

:*JUl oLL*Jl 
L_W SJL-j jLfblj Lgi-S^jj u*k^ cj\ma Jb 5iLdkl cjLLjJI o*ly -1 

j 1... )• ?■>• ajI *i j 4L~L«x« (a*i.>) ^LLp JlxJ jfy jJl o}Uc~. is\J> -2 

,t^>jijai\ Jj»x-Jl ij^J f^-P J I — ?~ 

.4*3JUl *JL» p. tv' (J JLuWrl »L.. ^» jJl <_jU*o- —3 

. l)jj jpl ,_}=!«--' C-j»A^ —4 

.L^J-U^, o-C /^Jl oUiJillj 4*^-1^ 0I_}~« <pUs -5 
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0*0-29 JJ*a ^ 2L.*J1 ^ifer^at 
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Object - Oriented Analysis and Design 

Ol -jJLLl 5 Jaif j, i^^aJj JJUJ OjJblrl J^Jlll \JJ, floJ^M iljj 

C++ J L. 4 £>jJ-! 3 StjJI oUJ jj)aj £-* £-"'j tP^H <"l-k>«i« , t j — *^ij 

U i a . oo .^U olilJl -_^ Lftji^j Visual Programming V^ll <£j>Jl o\ — iJj 

j ft US' caJL^aii* Ijj^oj cjULJIj oLLjJI a>-JLc -y ^Oj Object Modeling 

.Ul>- a^j^iUl 4^-JUJl jjt j JU-I 

Object-Oriented Development ol — iLSdJ 4*-jll jjjkdl J^x. ^^Sj 

. Object U*S» j\ UL-f 



306 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



U fcj . aJ fcj&l Objects oUL&l j_^ J^U ^ ^| y J& # 

•^JJ.^ 1 S— ^J £j^ J^J o^>" ^ J^ CjUL&I oJL* jjjjaj ^_j 

*L ity jijJaJ <j CU-JbLl J^-Jli.1 IJla. L^Jp ^ ^J| '^4)\ l£j& 01 

jl OL-j^Jl j__a a__^lj JS" J ^a«dl jt Encapsulation *JL«S3l S^i ^ 

.Objects *ie-*Jl 
t_ji jj*J t _^-£j . oLLuJl jo« oULJl *-$»£ aJ> *jLi OLxll 0U Lxxaj 

J — ^"j ^- — s>- ' J — >-lj s-^i j t3ji*^.J c^IjLJI £■£* ^ fl ^- & ^JL^SOl ^^ILp 

.P^JuJl -j-o-siJ Si_p-^ll rotljJl (jpl oL L .n)l Lfc (3jaJLi 
JjL— AljJl J^ — >• j • ^ji *J| l^aju x^4 Jvz^j" jl CjUL53| JpUjj 

3 — -^a 5 — jLp Ja — jj; 01 aJL*^ • J 5lc, c-p- . IgjLj L_i UoLj -^l Messages 

<_/>!— jM rt^L!_^)l lJc3 ,\,\ ^Jj bf t^LjjJI aJU Jbu*^ (^AJl ^,^1 ti^ (*h)°) 
Jjl «/j UjjJb dj& (1>I jj^-C ^*^ ObUtlu-l <UP ?;tlL) 05 (^JJl_j t aJLjJI oJU 
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. ^^Jl l^uu ^ ^UL&i JpU) iWaSt (1.14 ) j£iJt uwj 
2 olT x °^ 




51 L-, 



SjUcujI 




. l^y UJ OUj^Jl J*U& ( 1.14) J^ 



_^__fc ^T f U fju- ,> Uyl c^i J^oil Ua OU aL^JI J.I ttU^ljj 

S JJ .,„; 01 £JI ^.^T vJki ^ JJl cObject Autonomy OUL&I Ijbtfa-il 

j^T^ J, . oliUlj oLL^I -^ JS3 aL^ g-Mi ilApl Jl t AiLJl ^^kdl 

j^- j jlpUo UT . aJ^^. jSSl f IkJl d <^W^ *W J*£ ^^^ ^ r«-* 
«j * t>_ - ■>? aJ^j^u jSo: d~v i Reuse f l^bxi-i^ SiU-l y> ^T f L*> l-V 

oil p^ 2t »pA\ o>Ukll jjijJ Sjj^ j^^U (j.^ oUL&l adA j^waJ 

. J^lwJ.1 (j c£>>-l 4*Jkil p-i*^ wUP L^IOjx^iI 

j_jjjad J^Jlil U* fUbWL-l >L. J^J jhPOJ ^1 (OUUI JLPlji Sjbl UjaJlj 

J^ *■ l^Jl J*»jdl ^ gjJl jr iUJl Jj j£ aJLp J4-U Ua> . oUjUl Uiii 
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1 C . (j^JLidl (jyuJ,\ Js- oULS" Jl ( DFD j E-RD ^ ) J-L>Jl «L>-y> 

. IaJ-jLJj CiULS (J,l r-iUjJl aJU> ^^Lll L)_p^JL »4«j 

j to Lft f UiJli . AiLJl t3jd\ {j& Wj^>" i>J*-^ ' f UaJl j-^bp 4^-JL-J SJliJbr 

: Object Structure OL&I 2^ .2 

j « ( 2.14) J5L__juJi j Oiy y> ^ * t^ J^m ol53i 2Llj uJbj 

oi ft 3 £?\ju» \ — AtA^ -^ |*i (^Jl oLLjJIj t Data Structure oULJl JS"LjA 

. oUUl 



Properties 

DEPARTMENT-ID : ABC; 
MANAGER: ref. PERSONS; 
BUDGET: 15000 JD; 



Methods 
ADD-PERSON(); 
DEL-PERSON(); 
CREATE-TASKQ; 



PEOPLE - ASSIGNED : ref. PERSONS(N); CHANGE-BUDGET(); 
PROJECTS: ref. PROJECTS(N); ADD-PROJECT0; 

TASKS: ref. TASK; CLOSE-PROJECTQ. 



. OL&I 5-y ( 2.14 ) j£i> 

. ,jjk Jx~Jl OL53l li* ^ 01 tfsU>f ( 2.14) j£iJ» <y J«~^ 

.-i » . LJ l <jf JijkJl ^^j c OL&b ^UM oUUl c^f jjflJUaS-l 4p -^ 
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j »j AIL* AjajfLMj *J? OjSJ Oi (V^, OLSJI t jfiS\*^>- 01 Uisyl Ji>-!>\Jj 

(_£j — S" 1 j|I (ji^j' s<a>-l l ya^a£ 1»_Lj t LA 'WtyS^J.l AJljAlj 3jjj Jill (*-^lj Aj jjJlil 

Ja ^Aij .^jLlilj ^Ij ilji^ll Jiu t^^l oU^ Jl References £vl^ 

!• -I Jl jft-SJ Sjb^l j ud-UJl *l>^li Uk&l V^L; t/»kM £*\^l 01 Uyl 

01 -j — 50r 5 ^liU oJa 01 Jl jj-iu oJbu N <3^>- Jl_j ( ily^l y>j ) OL&I 

7t_^I^Jl ^yij t ^Jji^l /*U-« y> j^l 0L>J LpIa-jI jWi3 l£la /'L^i.lj 4iLed,l 
^Lg — U Oj — & 01 -j — £r. ^ (^1 c 3 — j^jjdl OLS" -y. U_pr jji«j OL^Jl IJL* 01 

01 j— Sot ( oLjjoil ^ ) L. 01/ of Jl SjLi^ Composite " &••"'•* " J*~" 
^ — <wai 01 jj>^. **ji (Vy l-i^j . ( hj.^ r U-* ^* ) cS^I •-^W*' (j a-s^j 

j; JJ L$^o: ^Jl ( g»\ji3\ jf ciJaJl ) oLLjJI ^ AjJliJl apj*il Ul 

|>wb^: — ^J Jj — b fc*. ij^. j ( 2. 14 ) J£aJ| j Ji>-'^J j . OL^Jl (j^'U^ |^J 

jl 5 J — jO?t 3 »^j. JU^ jl l^u c-flJi^ OJlJ- jl 5jjjU11 Jl iJiJi^ 4iL>^| 

.Sjjjji! alfc l^JLe ui^SJ -^Jl £ijLiJ.1 o^ApIj 4*L>^ jl aJIjAI jjJd 

lw\ — x*j . iiJ Lt jl aJajJI ad* JLiJ (_Jjaj OL^ol ?r j^>- ry> aJL» j J *^s>j c?l 

i Jjl -^Jl J^U ^a ( L^ij ^» c^l ) o-axJl 1-6-*i*j ^ JpLLJ ol)L$3l 0L_i 
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p a» Ji s* 7 Ji UjS'i ^ (,5-JJj" c OL&I J U iSj^ SJL^ JS' JaAi" c~p- 

. OL&I dlii (j^JUa^- 

Object and Classes ({Jf% «Jli*Sllj OUL&I .3 

CAULS' 4P_^ iJu^^J j»OrAiI~o OLT 4JL ClaSS i_Al*aJl jf £ yJl i3yu 

^j — dJ 4^. ^Ua^- ^tAA.1 0A4 Ovaij (Features £t**>U.I jl cjU~JI ^^ li 
u^-~ ^ Jl ^ c^^i OL&J Of JjiJl ^ UT . a;^ £j^l jp jJ 

J — ^-^l J *-^! ^J • 4 i ^liM ^J»J AvajUa^- Jl &L>^b (Jj>-\ ^>"%> 

iS\ S — lie 01 ±£s„ oUL&li c £^II oJbL V"^ ^j-^ *>f oUL&J a -r-jM 
«. — »^\il U. 0j5y 61 • J xr, oULxJl Oli 4*Ip Sj^jj . 4iiwJ,l ^%\ -y, ^jlp 

: "aM\ 

. OLSJI c y2jl w a>- jl oLl^a ^ 5-sbjyill ijJlJl • 

Jil — -.^1 j . oSlslJ 4iJbycil o^UJJ ^.JbJlj UjiJl olikdl • 

.oliUd^lj 

. Oi*-* <-2j*> jl *Jl>- J Jj'^^I JsuiiJ ^1 Triggers ciAJb-ty • 
Object £j — Jl **■•!* *Jl£.l v^^l W* >? ^1 **IAI t/aJUa^-l ^ 

.£j Jl dUD V^ 1 oUL&l kvii U fk ^1 liJtJl ^-iij c d\J>S Class 

•j — p SjLp ^ 4j SjjjJU ^"j c " ob^Jdl " aj^I cjULT s- ^J tAi-* a4 dJJ-Uj 

£j Jl U & -j J ji^ *JJ 01 I JLuLlJl wUP -^lJ.1 ^J • 9 _jJl lii> O jJL>- AJb^ 

JS: ^. 01 ^ lijfXA J^ jjjjS dUJS'j c JlLuui OL-xS" " ^all " ^a— U 
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: oUUSOl 4^-Jli .4 

ss 

. ( 3.14) J^jJl tj uir y L^" *b*-l 



Object name 



Properties 



Methods 



Constraints 



J^--J£- 



. 0L&! gjgi J-UsJl ( 3.14) j£i 
-io LJLj 4Lii ^ OL&I 01 (3.14) J5CiJl ^y. ^ksx. 



OL&I 



|t_U») 



OL&L l*M-\ c3>3l 
• ^1 
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(2.14) JS^iJl (^ ij^^l OL&I JJ^J Zlijki) oJLa f|jbw-.l -^So: Sli*i 



DEPARTMENT 


5j^jjdl 


DEPARTMENT-ID : ABC; 


( yaSl^~\ 


MANAGER : ref. PERSONS; 




PROJECTS : ref. PROJECTS( N); 




START-DATE: 25-4-1998. 




BUDGET : 24000 JD; 




PEOPLE -ASSIGNED : ref. PERSONS(N); 




TASKS : ref. DEP-TASKS(N); 




ADD-PERSON( ); 


c5>Jl 


DEL-PERSON( ); 




CHANGE-BUDGET( ); 




CREATE-TASK( ); 




ADD-PROJECT( ); 




CLOSE-PROJECTO; 




ENSURE 


i^l 


number(PEOPLE-ASSIGNED) < 200 




number(PROJECTS) ^ 6 





( Jliw ) OULj&l hrJ£ ihje> (14.4 ) JSLiJl 

,ya *Jl Ig sisju *ji <UaJy.l oliLSJl /^ bdP oilp ?-ii-»-Jl ■yo. .h'jj 

<j\ References £— *-\J>\ j!^ *• ^ cjuli^UJl ol* j.LiJl ^j .Si A£ cj\S%u 

iJ su\ **>■ JtA^- tf SiLp *^ U OLT Jl f- L>-j^lj .4iJb>^il \jo-}\ o\jliNl 

J vaJ Jsjja>- J^H VW" TT^L^Jiii J$ *-*=>oil t^ljLi^l «-^* J^ rt^ij. OL&I 

: aUil (5.14) JSCfJl j O^ 4 y> L-wS" oULSOl ju 
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DEPARTMENT 



DEPARTMENT-ID : ABC-1; 
MANAGER : ref PERSONS- 



PROJECTS : ref PROJECTS (N); 

START-DATE : 25-4-1998. 
BUDGET : 15000 JD; 
PEOPLE -ASSIGNED: ref PERSONS(N); 
TASKS : PROJECT-TASKS(N); 



PROJECT-TASKS 



TASK-NO : 12.; 

DESCRIPTION: "BUILD STRUCTURE"; 

START-DATE: 12/1/99; 

END-DATE : 16/3/99; 

TASKS-RESOURCE:refRESOURCES(N); 

PLANED-COST : 2000 JD; 



PERSONS 



NAME : "AHMED ALI"; 
^DATE-OF-BIRTH: 14/12/58; 

DATE-JOINED : 1/5/98; 

POSITION : MANAGER; 

SALARY : 700 JD; 
*f CHANGE-POSITION0; 

CHANGE-PAYMENTQ; 



PROJECTS 



CH 



PROJECT-ID: P120; 
START-DATE: 18/12/98; 
PROJECT-NAME : "ABC"; 
PROGRESS: ref SCHEDULE; 
END-DATE : 
TASKS: ref PROJECT-TASKS 



. flbJl OUL^ <~Sjb %J>j£ (5.14) j£* 

: Inheritance t -r > jlj^l f J^** -5 
Sij ?-jil to^AII jl oLw Jl ^jJu ^iJb^i^l Inheritance d^jl^iJlj j^L 

fjg *U liA Uijj . ■y.lsJl J-*aiJl J UJl UiyJ -^Jlj Subsets W 5 ^ oIp^I 
c/'jj p t>* f^j^ cl r *- 1 ^" ' ^i**H ^jl/ V^ (6.14 ) J>«sJl ljujj .(AjU") 
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^ .^Ul Jl 4aU>^L Sales OLJxJI J Saj^-jil ^!>Ul 0^ oUJkl -^ ^yJl 



ITEM-SALES 



QUANTITY: 
PRICE/ITEM: 



prepare-invoicc ( ); 



SALES 



SALESMAN: 
TIME-AVAILABLE: 



add-salcs ( ); 
delete-salc ( ); 



VOLUME-SALES 



WEIGHT: 
PRICE/KG: 



prepare-invoicc ( ); 



<ijtjsJl Juu (6.14) J&a 
VOLUM-SALES j ITEM-SALES ol_iL&l ^s j£l Ols li£*j 

. SALES 

Si 

( Specialization <jA— «£sxs)l y> >^T I^jL. <±jjljiJl f j^jL. ^p j£~jj 

LL-Xfcj . ^T OUS^ -jP tfljjji liJUj jji> c^j^l oU^ OLxll OjSj 01 aj JUaij 

j ITEM-SALES oL_JLS3l oL_, J_^ 01 ^ — <x„ «^pl JliU Jl £j»jJl« 

4st^.j 47U- £*■ 0U>> U*± SALES OL&J i)\**£ If VOLUME-SALES 
i * 

Callingjj'l — -^1 ji— -ij' Ji 3 =*■ *-^~l Oji oUliOl ya^ai- \J&A ^ ^Jl 
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DAILY- 4 cl -j £jj oUJ.1 -^ ajJb* ^ 4±U>I -^ ^\i»i . Messages 

<*—*$- <_lp 6j „j SALES ^^1 JiLj^JU jjtf ^ya^a^u OL^ c SALES 

,4j 4*oUi-l 4jLf J,l 4iUtf^Li cAJLL-Pj <WaJU*>- 

^y. iJLp iU£l ^Js> 4~*j> 5~j 3ja5 jVju y>j ^Polymorphism JlSs-i^l kid*? y* 

^ U ^U- JS^ dUi j-ki t OOP oliL&J «b^ll J^oil Jj . Jl^i^l 

called ,y--^ — -Al 01 — ^1 <j Instance ^jO^JJ UJ Ujol" jjJJ aJL^I SjOS 
j\ ■£ i3y* SALES OLlCJl ^ *L>J.\ prepare-invoice() aJL-^I !Ai*i object 

Multiple bJ *^ 0j& 01 j-O. OjUdl 01 Jl SjLi^ll jO^ Ijj^-lj 

q « iJ p -j » ?t — /jUj oli" djy of oliL&J ^^j: c~»- t Inheritance 

. ( Jb-lj 0U^ ja j£\ & ) cS^t oLJL&l 

f j Sj c^J Hj t oUjl*U 3*JaJi jj^Jtd JbJbM J^-all Ua jjjja; j^jr 

,ja i ^UiilJ 2L3jSO.I 2L^j^I ^b*Jl JiT UjUpVj oUL&I f_^L. JLp U^i US' 
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: l^Wa^j liUJUpj oUL&l JbJb: -1.6 

■^J • r 1 ^ 1 ^ °-A ^ ^J&\ «_i*y* Jjty S>iU aJLft pS 

u • **y^ J^" u* ^ _? i>M. f OiJl j Object ^ gjl <ut OL&I Liy. 

cjUUI UuaJ L^J . Set of actions oLL*Jl ^ aLX,j Set of Data oULJl 
j «_ J ^ ** of ^ uy^ oa> U^Jl Jic t OL&I attributes ^Ua^ 

^1-^4 ^ mj U J*>U ^ ( oliL&l aJI^ ) oUL&l Uu*j ^ 

<Ji 3 — '^ 0-* 0^1 Jfcfj t/rfUosU oOa jjis U^lpj .Object attributes OL&I 
ol jLjJI J^U -yi t o^pI UjS'i IS ^'LaiLl JLa jjjj ^ j . ^jA jUU- 

^ — ***>y p. «i-)p- cjLL^I £* JU-1 dili^j .OL53l Ua J S-ijpr^il actions 

» 
Jrf* — -Jl U*p ^»»i . action attributes Uiic ^Jl ^UasLl ap_^ J^U ^ 

J voilJ Cj\jj-Jl* J^ „J ^Jt fjli- ) fiUJl ^IjjJl J^l Cj\jjAa Js- 

4 *SjJ S^ 1 —^ 1 f -I : Ji* OUUI ^y APj-^ J^U ^ I^Utfj p„ (fiU)! 

tiJ — ur> i^ — ^IjOj ^ gJi oij^aii pU-ij ^jfj ^UaJi »jUj iaji^lpj 

. liSOhj La, cJUJ'ill v^ji <>" oljyiil oJtA A^ljjJl ^jcJiJI 

: jl)L)I f l^.U r UL)l 
jl pL_-i^l y;l t *w»jA ^^ t^JLJ» AlkdU &j£ll oUU53\ JbJ^L (f 
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f I ]& J i£ ^\ oULSOl Oli 4JU-1 ol» t)j . f UaJl liA a — ij&l 

■^ 11 jlp\ Sit jl JL«iilj <UL>- Jlj 0_^jil Oj^J of jSlc lJu*> jstJ-l 

^ m IJLftj : b\£ J& akjjll ( OUUl ) j^Ua^-l JbJb^ (c 

I 5 JUl ^l va^-l MJbtX^L dy,J\ iJu^j -j^JT, a^Uf bJli* ^ii 

(J"!^ ?=■ ,y» L^jU^j <jSl*-i ^l>-jJl W. iJiJ^il (»ij ~ Olydl ~ (t-~"Nl 

a_ *»-jJi - ( CJ ^\ Ji ) AliU-l ^j - aJL-Ji fij : 4JU1 0UU1 

. li^j al*-^l jlpj,. - ( ^jjdl) 

oJ $ 5 <J13 :>|J pI_j t f I JaJl 41j j *JiJ of t ^lc ,%]l Vt-jUU 

. {-LjiUJ 3 iJbdl oUL&l Jp L^v. JT j$j JL-lj* f <oU^I 

3 b-j ^jlp ojsnj- j.UM i_J]aJ ^^^Lj J^J of O^J jii -j^j: !&ui 

ia p (jd£4 tSj^^i a!sI>- JlJLiud jf LfLprU jf t <^*-» aL>-j s.ljj| 
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. IajjPj otyU-JI 
I js»j : d»U*-tyl oJLi 1^aJ% kj^Ul actions OUU*Jl OjJL^ (j 

p — Sj — Oj jjil rt-*-l : Jt» cjULxj ^UaJl ajjj; i_^ j 3 ^' *UJLj 

p % i; j*. : oLU*)l ja IJUp J& 2k3jll j^aflsfl^l JbJl£ (__*> 

j.. .. .&, jjtJ-I aJ*P yui . ^UajdJ ^j 1 ^ 1 ol^S/l J& 4jUc^>U 

. li^vftj ( <JUU-ji Jl 

a ;l.-l ij a JUll 3j,, ,.)^,?iJJ Iju^i l^^Ui^j c->LU«Jlj cjULjCILj 

. OUT JSC aakd) cjLLjJIj dMwb»$U ^» jJl s-*V^ ^i>^^ 

: ptfxdl J'oLJU*U ^»jJl JJUaJl jf s~Jjs)l >W -2.6 

t v .jj» J ...1 — ?ti ) djiJt^l ^yjJ ^jJl JJLdl JiJixSj SjkM oAa ^j 
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. ^ OaJl j <_s>>-^l oLUjJI a^- j~«J 01 <~ r ^& -^w^-l aJL-p • 
JL_*lU dDi >*^>- a-Up ^V^" i>\ v£ ^ Jui * .>**■=*- *^i ***** • 

c £ ^\ Entity Life History aJj~SJI SL>- ^.jU olkk^ ^-.Arft^jj 



: ^ikJl Juts — 3.6 

: aJLJI /»l$ll S^Jai-l oJLft 1 j.«-vflJ 

.fliaJl T^I^J AjllS' 1-g^k^ljJ rt-1^ jaJI A^jiJl 
.OL^" JSy aJajJlI C>LLjJI 7?^l^ AjbS" • 
^1 i-l ^.UjJl jlJbl J OL^ j£) A^Ui-l oULJlj oLLjJI -k,j • 

.Object Program aj 

: flkril jjjkf 3L?- 8jjij oUL&l a^JLi .7 
col IL$JJ A^^y,! p. JJt -/a,:Jlj jJ-JU-cjdl 2u*jLuNI j^-jaLoII Jl LiyJ 01 .Aju 
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: 2hU!l - iijiSi\ Jaktf ja i£*fe}i oULSOl ^di -1 
0^£a c Object OLS" Jl entity set '^_yS ~*&y>£ J^ Jj jpo viJUij 
t Cii_5^l I oa Properties cAjup ^ SjLp jjs. attributes AJy-!xJl ad* ^L^ 
g5l c 4_J f 1 — *Jl iiji-Jl OjJL^j OL&I IJU a^UJ-l ci>Jl &U>I jjSO:. diii o*j 
. <Jj*-*i\ oULSOl oyj ^ <t>jJ- 01 jSOr. -^Jl Interactions o^LiJl 

: j-i»L« J5Uj OUL&1 r ijfi *^ -2 
J JUi Jl »^l 01 o-^sJ V-^ 1 <-5jkJl ujJJ^I lS^J j5j i 4jIjl1| j 

(p wail) J UM Js- L-^waJt -y 015" dili £• . OL&I U c^j 01 -^j; ^Jl 

aJ?I tfJLIJJj . OL&L Akj^l oUoiJ-l jl (JJaJl *j^ L.li iJb- ai aj! ^ aS"L)l 

Cj^\ >-Jdl Jb-I L$Lw£ (j JUJjJ t & j^ojd iJLfc J} iIjLsx^I* S-lP t-Ij^I ^ aiJj 

cjI iL&l £— -*- J £Jf Objects Diagram oULS3l Jajaii ilJipl • 

.(E-RD) 

. OL_53l I 4 yj, 01 j£r. gJl oNbM Jic y^bo ^iji ilapl . 

C C <^JJ| SJy^l SL>- Sjji Ja)a£ jj^ O^ Jl jr ij*Jl II* 4Ajj 

j C Of jSot ^1 O^bM JaWl IJLft ^jiy . -^liJl JyaiJl J *U-lji 

ji-^-j . a Jp f>" 01 jSo^l o^^lj tfU- J^U OL&I U 
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J^ ^ (y j\ ^Internal event OL&I J JU^b cL>o>- j!>U -^ U.I 

. tijj — ^-1 4 — jliai U. liij OLSol (j^ajUst^- *_i jwu |»jj .JxJ method 
Si j — ?rjil JjaJl jy ^ij^ Ji*~* Transaction Jj^ J-T OU li-XA« 

cj^js-lJI ,^uj (^ JJl Functional model u^ -^1 £ ij-dl ^ Id^^^l • 
ol_* -yi J5"j . OL^Ji ^ytfUajL djojS of ■jSo:. gJl Transformations 

5 «jjiali 5jiLJU-* AiijJaj 4Xss- JS +JZI J 4 L* «i*Jl>- 4*^> Oj>j CJ^j^tJl 

. DFD jiJ^I olk)a£ (j ^.Jb^uJ.1 
j j JsJ SL?~ Sjji jV* ,j5 L»l eJtP (3 Jj^-uI li_ft j»|Jb*Xunl r&£„ Iji^lj 

, "J 01 (Vy IJAj I ^ iJaJl JLlJ J^U- *bs-jdl IJuu (%-J>U» AJb^L-ul - 

ol Wa^j oliUl jiJJ CjlkJa^) AjJUiil)l <ajjkib JJ^-Jl V-*^ 

?t*lj: II SjliXj JbJbM plJajJl Jui^" f 4 ( Uj^Pj A3%Jl — %j~£i\ 

OOP Language c-»ULSCll 44^-jll for^l cjUJ c5^b«-Lj 

4 ?rjil As^-Jm j*|Jb>tJU«i Lj j»Uijl ji j)oj SL>- SjO ^jlwb JJlA £■ a _JuJ| - 

.culiLSOJ ^r^il oULJl ^pIjS Sjbl WaJlj 

<5J II j JjkJl J^-JL. ^JlJ oUL&J 4*-jil J^-Jdl IJLa f|JbVS~,l - 

^ ol — '<{£ -j * System Development fUiJl <- r ^'j ij* fjh 
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-ijZj ^-<A OliUSol rt .* .,i->" ' ■*,"*,; IJLfej . LiL**^ L* jojaj 



j l« ^J OUL&I oJUb c/ 2* v a£ j&J, L^ .l^Jl j^if CjULS" 

i$\J& jyS cl*/> <^ r Sji\j ^jtZjJci] jJjjalJl {^jL»l rtO J,l 4ijJbU 

LgAJb«_~il oiUlj I^jj^j JjIj ^jf UjL^lj ajULS" jj^ J^ 

Objects Libraries otiL&i oL=£» .8 

oi ft S-^^r ' *i "^ <3j)aJl jft*jJJ tLplJbrfci-il ailpl jSo:. ^1 oliL&l 

.l^i* Ailxii (Jjjaj oU&l 
Lj 1* ^*«ii l»liS>-Nl /^-f. ?UaJl *V^J ^"-_r* l3 t-^-*L> V_j5ol s-lii JUP • 
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t£l (Skeleton Objects Lg— i* jDaj 3>iIp 4*~1s> oli oHL^ jj^k; • 
i_ — ^LsJ Customization ^Jl^ SjLjJ Uja^^ 01 a» oULSOl oA* 



324 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



SoUL&J 4*.jll :u)suty j.J& J^ai \^\Ji\ p-*Lill ^J*\ -1 

?oUL£U 4^-jil jJ^JaxJl (J J^-^l 3j.XX*j" (>j^iC. ij-^ill t> ~4 
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f.o..^J J^UaH OLUp l~>jr 

J 2..i ^t ..A l oljiS/l jiJkf Jl lijJ-Jl Jjviiil 3-ljA J^ ^^~" ^ 

45JLJL JLiWl flgll jUl j&£ Olji^ll oi* JlM ■>-» . f-~*ax)lj JJ^iH oLLp 

cA ;Ul j— ia; ol—jaji^ ^ Jbw«J ^rl«Jl ^ .^jiUl h\&\j SijJrlj 

f jb^-7 ^.^1 ^iUJl *L) Jj .(E-RD) oUUl JTU olkk^j (DFDs) 

Ol ;UI ^jSj oUjaJlj jij^'j ^-Li^ 1 oUj*T g\J\ J^rl OUJ 

cuL_JLp jt 4l J l*~*\> u!^ o^ ji ^ 6ij* S^pUI Slits' c^_^U-l 

SiL^.j <3a_4 C|i s»-s4^lj JJU-^U *5l*dl fl*il -y •k^J J^A ^^l 

Computer - tt->j_->U-i SOPl — *£. OL£jJl 3-»>>Aa» Oljit JL*-~J oLsijJl 

3 j jO^- oljif cj^ US' .Aided Software Enginerering ( CASE ) Tools 

Information Engineering 0\—-»jUl 3 — -iOa» ol -pi l*Jp jltf \jjas j£\ 
1 : lj. ^ . dj iy L.j culji^l ad* J,l Jviill U* j «-3j*a«. j .Tools (IE) 
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: oj-jU-I Sjl^Uj: oLfjJl 2-jJLa oljaf jjij V' -1 

2 Jlp oij^- ob oL^^j r-bJl J oOpLJ.1 Jl cjLsijJl ^jjla tJai 

ol «jl«il ^ojla j CASE oljaf >ulj . -^Sjf j*) Jilj aJj*w ulJlSoj 

,-A J~*\\ oJLft <Lj*-hil (ji**^ (3 ^-^U*j j^i . j-UajJl ji^Jaj J^-l^ 4 £4^" 0$>- 

I fl »;^ j"j 2uj*jU-I 4^-Uil oUlSC»i ^lJb^M.1 S^hi^l (-^j^W. 7"^ U>t^ t y»i 

; J.UI j»Jl ^Ip oljity eJlA Li>. jl4l ,>s^" o^-J 

Improve Productivity : jijiaaJl 3*U^ Vr^l Sib) 1.1 

1 *jU^ cj^ It oS ^1 -^ Jil cL^y. cjLLjJI «a* IjiJ ^s. <^=- tjijkJl 
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SitjkJl *ji AJjLaib ojuT ^Pj^ fllaJl 5a-JLc_j ^UsuJt ,yy>^ ilOPJj j»ljiJl oUL 
^j^U-l ol jp^l oJLa ^lJLs!ti«il Jvwj 4JI3 \j£L*j . oLLjJI oJL* jl4^ 4i>*Jl 

ctJUJlSj t( CjIj^mJI 5 j^Jj jl (JJO >cjL*iI jl fbl \ lAst- Ojy,ai jj JaJl Sjji 7r../?T 
. Ji £'\ 43i oli Oj^J Cjljify dJL* MJb^Uxb AA-»wail -Uia^l d\J> 

Improve effectiveness dJUaJl ££-*£ 2.1 
j_-^J Jill t5jaJl jf oW^I jL^-l Effectiveness aJbuiJlj JUa^ 

t<_->J o-U-l SOpI uJf. Ol ^TJjJl ^JUj* C-iijil j9jJ <i~>- . -i^JUill l_JJlAl 

Aj^ljail JUp^I Jb4*y SiJUi* oUl£.l 4ji;Sll c5jjki oUjl*il S^jlla oljifj 

"^ 1*3 .4LJ.I jl j5C»il iift^l iwLJj^' OLU*Jl Jl rt fe^J C 4=>~5-r-ysJ| Ai^JaJLi 

tfl ^zjJl r-il C ilJ p| j (jdLsM jaOdl oUak>iJ, j^LJl ^^ll Cjljil JLpL-J 

^Jb c iJ^Jb^Jwl CjU-Lis-Ij fOaJl oUla.7.* ^*l£ c) **j&-& tijjsj. *^*4j 

I — ;l5C«l iJuky J Lviyl Jswi* tUlj^Nl eJL* flJb^ul 4^1 d)li li^Aj 

ijkll « ^^il Jl&l cJjJl l/Mj&j ku?jjJl oUL*)l k£^ vj^^l 
frp^. . w .j jjjkJl *JL*J VjtAJl oUaia>«ilj fj-»^l il^pl Ol£«Nlj ^t^ol a^.j^l 

CjIjj JcJl <Jl^o|_J UvLO*J 3Jl£>l <^yy viUi (^» rt-*^lj t ^Jlp ~0> yr.J OfS 

tjj. j oULJl Jjj^ CJlilX^I 3^JiJ^I oJLA yjj US' c Uiajl AP^**H l^-J 4iii>cil 

Jl ol — iLJl jia; ol^l-jg- Jjyi -jSj: ti\i*i c ^ih=J.I *^*ax]|_j JJ>xJl oljif 

i2 k& Jl 45^1 - ai -jij&l Olkkit Jjyi dJUJlTj c £-.IjjU 4J5^A olWa^ 
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3 JlSL-l o\ ^j^l ^^Ufe oljii TtjiT dJUi (J,l 3iL>^ljj . f UaJl JjIjj iiJLPl 

ol «j!*ll * « ol iLJl J^-j _->lJaJ_i£ (J5 oi_pr^J.I <_->L»jl*il J-i^jj 4JLli_« 

« «j ol jLuJl i_i *VJJ_J CjliLJl ( _/ 1 ^*^ (jj <— ->liLJl _->Ual_£ _) Si_p-_jll 

: Improve Quality oiji-l l£**£ 3.1 
p ^ ;"~< j J JL^ oULpj fU\* jL4} j v°jJ~l oU-Ol flJb__*l 01 

(V^^aiJl J-^ajLi • aJIp Si j£ J~«_7 3^J_il J>l0p| Jl L>_>- f-pji-J -jUjkil 3_d_il 
•,, S'jJ -y. JiyiJl siU-<4 0^*^ V J^^-lj jij)-^ JSij* *U-£-l uy J**^ J^ 4 J 1 

jl__>_;lj t j»L_JaJl CAPr?"* _A**3jJJ j*.A^__»i.l C->UrUi>-l JjuU^ ^gip rt-pUlfcl 

JJ dUiij 45^l>- V^l oUlSCtl, J,l r-l_4 U*J t AihsJ.1 A... o ... o ... ,rt . J t Jj_U 

. ijJ ►— !l ^L/apl <U * j— *-■" 

L^ c?j is\ pjj j,j\ _Jl j ol AL~)I JlxJM iJuvjjj — jULJI ,_/tyl5 obis' 

.<_j.j_~.LJ-I aJ-^U) Jk-»Ij t5if oj^oj * j»LajI _£~-i cJj-*j" JT a*. L^Lvs-jlj 
cj fcJLJjj" J 5- iJ-irl J^i=i-L. jjS_i_l J (t-<P--*l ./sOi (jijji- ^ ~^"i ^J 

oL^jJl a^wUa oljif JLpL-J US' .aJU-I iJ_i^AJ ajoit £_J jt> SjLp o~Jj 

j *_jU>1_U 3 J_ity jijiaJ U^*j AiUil v^Lill jii^-U ^--J 1 li^ 1 d 

- fu^JA - oU~~Jl ) -jULJI .Jl^jj- <i>; VJli> jo\A\ ol* jkSj .ajidl 
iUiJl J_C it 2LpL^ a^> dtUSj toLJL_Jlj ( UjlPj oULJl £jyl 

329 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jiLk^il ^Jlail fLb^il Aijo jl ( jjjUxllj oUUJl (^^aj" ) jijliJlj 



-JlSlj 5jj-^aj I g.S..;) ? . 7 |»jJ 4 «_->j^y~l J,l jjjUil oJLft JUolj iJu^J dlSC^l 



jj^l j! <AUJl J^i ^0^ -^Jlj tj»jA\ IJLA SwUj^J.1 jyUll ^jjlsir l jy &, j^aJ 
^Jl — 5kJl j . .. M l U — » 01 ^.IjJl •yj -V ULyJ.1 oU^Uil ^jy <v .>L"fj 
3 — 4LI1 oLsijJl &:>j S^_pr JUJljj p-^Uadl Si_prj &:> j^ V 1 ^ ja\**& 

System Repository: ^JaJl (JfASjJj OlsjJUl alp 0jj2£ jjy 4.1 

U • "°J^ tey** f UaJl jijJaJ J^-ly J^U x>kdl Jj> tSJlJ ^l^* 

1 — e^j aLoJ! j^Uadlj j^vdl jfbjj JLjJbvU JJ^JI jjUj dUoS'j o^jkr 

5 JaiUM ^jy I i*j . I^Jl k>rU-| JUP *Pj~*j I4JI J^jJlj IfPU-^lw-l Ajl5l*l 
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: t->>*U-l OUlSCl j* SiUk-tfl 5.1 
oljsl dl— US"_j c_j_^wy~t SdpL^e. oLsijjJl <^juft oljsl *Uai**I stjji 

fl-k~ — ^J 3 — JU 3 — is olS aJLj oljaja^j JjU*j (»^j iUpj - 
f\jj>C ^lj i p »ij\ ^1 jji* jjJuj jiiv»Jij Ji^Jl V^*ij t<I)UJ*l 

■^ — ll ojj SxJl olilSC^I ^ ,iJUi j^j aik£ cjULSj 4ik£ Js>jia^. 

.t-jj-i^Li-l \j>jijj 
J^L-iCJl -^ aTLJlj *l — l^SU ( yJUJbJl ) (jNI jJJdl AJl^i ~ 
dUiTj t j>l]iiil jftfj 4_ibi- jo Consistency j*«bJlj Completeness 

. 4*jJbM _j| 4L^il JsliJl (-iU^lj oliv»ULl j-S^ 

J iiLiJl ^ jjUj Sjlp jl^lj flkll jJLj oik£ oy Jisll ^^1 - 

. I** OT 

IflljLvsj I^JjwLiu "A^j> dJU-AS'j t f UaJl oUaJaiij Jj^J ^IJLpI SJ^$~- - 
J,} 4JL& Sj^vaj (^ijj iL. aXjj g} JjOjJ (^f JUo! 0J US'. 1$SjJL£j 

<** «J jJu "i\i«i . Aajj^I eJU$ 4*t>UJl oli (J^ *l JjIjjJI A^ Ji^ 

A^« — ^mj ^wbu ^1 L^ajl (j^ijj c oUUJl (JJ'Aj Jajaii J} juu olilu (jiJtf 
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lJ s-^jj jj-*J ^-jj ylo 01 ,jXJv, /^Jl 5V"lj>3lj c-iUlil JUJbS jj^o: US' 

.USjij coy** oLJLj ,li>- 
:i_jj-jLJ-I 5JLpL*j: CjU^jJI 3-*iJLj» Olj.M uLwtf .2 
jU-I SjlpI ^j:. oL^jJl g^jus. oljjl (Jl.;.^ ^SCr 



: ^ 
.j^^vdlj J-UJI t^y oljif - 

. jJ^Jl ^J-*-P J»-lj-» A*-*-^ - ^L.^* Olj.il - 

: l.g.:..o..^rJ 

: {taw&!lj J-kwN i^j- 4 Oljif 1.2 
Front - End CASE " Jjty J>-»Jl» oljif " U-l oIja^I aJL* ^^j 

.jjjjalll U^P ^ Jjty Js-I^l J f^lj aJa-WSlI V J 5 *" 5**-^» ^Aj . Tools 

ila — p|j ol ?r-Li>-Nl JJb£ (j jijJadl Jjy SapL~» (JLp olj^^l oJL* ^Jj 

l ^* Olji^l oIa vJijUij |vJ.f Ul . OjJbl-l ^OiU 2LaJaJ.I *-o«Uil)l 

cj! — lak^l (V--.J oljil -j^wi^j : Analysis Tools JlJUxsJ^ Oljil — 

ol — Jajs^-j ol ;Ul jidJ olkki* ^j j ^..bxX^J.1 Diagramming Tools 
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J-ls-xJl c*l jpl ^ .o-sa :" dJ-US'j . oLLjJI iJuv3jjj fUaJl oUlu ^j-^U 5JW"J 

J A^i ^As^u«7 /Jl Reverse Engineering V-*^*^ ^.JlAI cjlj.il; t _ s *— o l« 

Jlj cj! — iUl (j-^l— i j aj — J Jl L^Jjj^j t <JU-I iJiiSU SjjJL^II ^.IjJI 

. OliLo £-iUj ji^J Cjllajg^ 

cjI — Wa£- j, ^j cj|j.ii j^v^^j : Design Tools ^ o-ma r Jl Oljil — 

JjI — "jj Ol iUJl -, i*-vajj (Ju^y CJljilj ( AJ5LJ.I oUaiaaJil ) £t*lj>)l 

3 5>r^J (-JliVjJ oljilj (. jJjUJl rt-jA-v^JJ (JLjv'jJ 0l_5.il li-UiS'j c jLso^l 

. cjLiLJI -LpIjS 
j»d^ — >~jj : System Repository fl— JaJl OUjLw jjj& ol _pl - 

<U£ JUj f.\y* COjJjJaJ ^J^wi (/^JJl ^UiJIj 4aL*J.I JjIjjJIj CjI»jLJ,I *-u^ 'jJJS^lJ 

A J *J0 t/»rj* ^jsM jl f^P OjJ* ^ SjLp ,-A Sb^l oJLfcj .OjJbirl jl J.U-1 

J ip Lg-»liiaxi«j|j LgJ] o^jjJI Ai^uJ <_£ju$ t ^ UaJl cjUjJU^j (JjIjj <*■**!'• <jO*~ 

.LgJ a^U-I 
J — UM olji^t ovife opL-j : Specification Tools JupjA\ ol_p( - 

,_ya — jpUjj j, jwwiJlj JjwU^Jl j^'tfj .ilJjM j a^L-J dUiS'j .Formal ^jj 

, _, jjjbdl Jj_^ jtUipi jf Sjb^l x> l^xiibi iil^tll ob-jiiil il^pl j l^JLJ 
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L-l\ <-* t^j^U-l f|Jb*I~.lj fi~*adi\j J^Jl Oljil j V^'J 1 S js^ <^i 

j\ UlU *-».l JbJbi jllp !>tai ,<£>lpf l$Jl Uyil -^Jlj System Repository ^VkJl 

Jp oiiti LjLSJj ^$Jaj i flJiJl <j oLiLJl CjU»JU 4?r>lf jiLjI OjO^t C->IjLj ^^,-aiP 

o\ JLJl oS a t ^Sj i bl tj-yg^Jl jf «_ilil lie. oWlj^ JbJLsS ^JJaJ 4-iLiJl 

j cj! «iaJl stl c-f aj\^ Xs> y>l\ dAUS'j . fOiiil ^Lrf u^* 5 i3 fifj^j-* 

: ^LsflJlj JLidl (S^y» Oij^f 2.2 
Back -End CASE Sjj *Vl J»-I>l oljjf Uz.1 olj^l ei* ^~J 

tUl ju.Jjljpt-1 wbJL^ <jj J^lj^li jJa^> 4PLy» j adpL^JU 4a^sl* ^j iTools 

( r-i-^l ) oJjxJ fJL*£«Jj : Generators OlJd^ll jl wUjaJl olj/M - 
jjji — Sillj Screen Generators ol — iLiJlj Application Generators oU~kJl 

. Report Generators 

.obrLi>-Nl oJLfc AjJJ SUpUl ^Uljjia^l ?r-«lj>il ^AJjJ ^1 aJUJj* Ojjvw c^^Jj 
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*lu <) 



I -* y^ ^j : (4GL) gljJl JJM j, 3j£j\ oUJ - 

dUUj . v^U-l Jj ^ ^J.1 ^ p- ^ . L^Ll^j oUUl Jl J^^l) 

<>-£* £JI SQL UOl r >>U^| oUK r UiJl JL* oLLp v-j>- J opL-j 

• ^ j*-j 4*^ oliUl OPly J| J^Ji ^ f jb^Ul 
jl—j^-l J oljiSlI «J * opLmj : Testing Tools jLa^l oljif - 

. jL^^I oLLoJ ^.j^AJl JLfljiJi ol iUl 

: Integrated CASE Tools U»l£dl olji^l 3.2 
Sa^L^UJ JLij-U-I oUlS^Nl -^ JLu-lj 4p^ JIL.I&LI oljaty yy 
r 0iJl fr Ui V^i </>j *^U Sj^ >ji bf ol^Uli JU&f j£* J*.^ ^ j 
^Jl^i c^f . jhs^^JIj JJ^JI ^1^ oW/ ^Ap ^ ( ^y: ) JT JSlio 
f 1 — to Jl ^'1 — Sir j£ — juj Design Specification f UiJl y*.-.*; iJu^jJ Jj^ 
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oJLp\ 5 j « *I^j Jl ( UjjPj <jiJi> jJl olJb-^Jl (JKjVjJ - ^b'LJl (j"^^ ~ 

^r— ijJ olji^l oJLft Oli cAJLvaJlj JLirJlj rt^wa^lj J*^^ fW^J ^JaJ^I V" j^ 

* d L$ :*jIi*j j i^kJl £ijL^» «j' 3 b c*^' oLUp *^-j=- oUU>L»I UjjI 

. Oj^l Si^-bj jpajsM u*^J <a!->^I j — «-> 

: oj-jU-I ojlpUj: oL£jJi 1-iJLa oljaSl J*i&U ^jwuw'jH .3 

t 5 UlScdi oljiSlI -^ *pj*£ jClj jf t «Jb- Jk> Sbf JT (jl <jpl>i j£~^ 

^iJb^—NI 01 • ^Mo .Tool Box oljiSlI c3j^u* ^ ot -jS^dUaJ 

■jj. , iaj^Jl L^f SjiSS' Uy -y ajji li oJb'Li ^5"l 0j£j olji^l oAJ> J^lS^ll 

: aJhJl J^Jl 
J JU-I y> US' i %iJb*ll olja^l *U>J^N 3JL?-^» A^plj ^IA«u»i» - 
oljl jU tjy Jt^l (_$ (viljiil *i^> JLp a^jJ <>Jl Excelerator ^j*— Al ^>J-1 

^^ -I a iljJl i_^ — »*' ^aat^J "Jl Knowledge Ware SL— II ^ -^-1 Jb4l 

«j.\ jjJl la » aJsu-Ui . 4-iLiJl ^ J^-lj OT j Ail^dl jftijJlj oU^Ldl 

j »JJ Ja \aJf- t j 4 JT iiLSJl ^jIp c-i^l ^^ J j$* 01 i^-^JJ •>—£*. 

.UjjPj 43%JI - fc^&l Jaja^j OULJI tSy&J ,^^1 Jaja^lj oULJl 
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Information 3 — ajjai\ ol* lS ^^ : <jSj£j* CjUjLw <1)jj£ »)<X^u*>\ — 
L_AU-ilj l« — s^J; f ^Jl ol^Lil Ja U>}U j* -^ ii^- Transferability 



J i£„ o *>• i *ti Sij^rjil lJijjUxJIj cL<Lv9jill /»JU>*i^uj c ^j^LaJI IJL& *^ 

(1.15) J^AJI Jui-'^^ fUiJl oU^LJ. c^jS^il go^iJil ^^UJI 



oUajJi 5s-Ji oijii 



OUy\ SarJlC Oljil 







5jjb^l oiji'il 



tlittlj^l i-*sV»jT Oljil 



oui„Ji opi^ J*~t>$ oijii 



jriUJl (►*•-<* 0, .W 



ftifcll OUjU ,££>» OjPxil jA ftikJt ^j*tf (1.15) J^A 
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•_^ LgL^ jZz dAJJbj c ^UaJl (j-j^lS J l^ j£ ^ CASE Tools <j Si_p rj il 
• ji •>^ 1 ^J./* 5 "* $ (J^ 1 -^ f^" S-*-* " tS/*' (il *L>-j-* a" J (Jj^ 1 J.* Slit 

: i_jj*jU-I SjlpUj: oL£jJi 4-*iJL$ oi jpl oU ^£» .4 

olij>j.l t ;»Ip J>-£o (_jj»iU-l SjipL~£. tuL^jJl iwiuU* cjIj^I • r »_viiir 

: Diagramming Tools Ollalaaidi ^»j «-j1jit 1.4 

. £j\ Jjalil JJ^jJJ AJUol <Ux£olj *L$-» <L~uj>- (3 Cj|ji*^l oJL* JLpL*J 

( DFD ) ol iUl jLb- oUakii ^j olJlCj olj^l ^»^fi f U j£^_j 

( E-RD ) UftkJl - lij£}\ olU^ vilUS"j ( DSD ) oUUl a^ oUaJa^j 
•^Jlj ^jj^l olji^l <y U*^ j>ajj .Structural Charts llOl olUa^ilj 
j — ?J CASE oljil 0l» dJLiJJj . JKJ>1 rt^^aillj J-i^l V^ 4 U*^ cji" 

. f-^lj J^-"^ <^lji j/' fijjo ^iJb^iuul 4Jtx*l j\»jj l -Lp 

^ — LUwI! U — sr a*^* rt-^jil SiUI ji (t-^^JI jsiijj /♦— <_^l 4-J^I 7^ j 



j^L_5 
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: Central Information Repository AlkJl OUjix* 0j£ 2.4 

a — SLcil ol -jJUl.1 gjyj aJtU«j J*^j £**4 j Sb^l a-i* jlpLu" 

I — * Aja *»U; oLL*Jl ol» *^ ^»_p- |»jj ii~>- ; fljijiaJ t5_^£ <_^JJt >Uai)lj 

jj-^^j . Information Repository f OiJl ol.jiw -^ jl ^ UaJl ^yti ,^— o 

. ^UaJI jj JUJj>xlw«i,l 3j-iL»jJlj jjjLiJlj oLALiJl *_j»U<aJ i_iUvd«J — 

L; — Jl £j — srjl J^ — «d 3 — Ja^. 3 Sjjaj oL.jl*il ol* jj^ ^j 

4j1Sj olj.l^>r} djlsxll O-i* ^ o-^aS US' . ^iiisxil jJjkJl J^-t^ i3 l^lwbtUalj 

: ^ Ubtu/jM ol^rlj jlJj? oijif 3.4 
,j — • |i — a ^1 JjI—jJI £s^- User Interface f Lb*x^VI oU^-Uj a-^ai 
JUil oLiLii J*^j I JUj . t-jj^U-lj ( ^Jbiti^il ) OL-J^I Oh J*Ud1 \k%^ 
. UjlPj 4PjJaJ.I jijliJlj ^juUm^ oLilij jL^-^l (JljSj <^ULJI 
Interface oU>*-Ull oUl _y» V— J W* <5^ ^ olji^l oJLa ^yjj 

jjj\ iJlj c-»l iLsJl rt-co-yaiJ oj*)Ul 2Lj j^LM oUlSs^^l j^j^. Generators 

ui -^ J Iji SS' cjljiVl oSa JLpL-J_j . Prototypes a^^dl r- iUJl r&Ij 

J^l p-s—.-aJl J^j . (jiJl^ ''^J ^J M^ S-^" i^ 1 Ji J^* *S^ V=-UJl 

Jl f- j^^Jl ! olji^l oJ * f j— ^ Co^J CjLiLiJl ) flJb^u-^l oUyprljJ 

339 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



n"^ ■■* .a 11 Jjii-I OlL^lj^ "AjJbxJ OULjl (j"-)^^ (j Oi-prjil Ol/L^SjJl 

o\ ALiJlj jjjl id! aJL* ,_/as~iJ 4*^*^1 J~^ ^ l^Lb^.1 J>£„ 4^1^! 

: Code Generators OlaJaJl jjlaIjj oJjS 4.4 

t 5__ji-kJl «^ljj ll jl^lj i)^ CjLLp 4*-.^ Olji^l aSfi> ^yS 

Design Specification ^UajJl cj\i^>\y> Jj,y-J o->>a*2a oLjaTj ^JL^i •_ r »-^jj 

L«JUP IJbr oJUjw oJUb «j»lj}JI 0lUJ^» DjSjj . JLiiiaJ SjAl^r 4jj.J_^i« 7?-*ljJ (_jl 
J IP tul «y*il odi ^1 CUjJL>»J| 0U-*di fUaJl oUjLi* j?^. Lflajj *i 

(Jlj—i I • ONI £»- ^»jj*il {vM cjIjJ^* 01 Jt ljjps-1 ojU^I jJbij 

j . N jjjl ^UvUJl ja*. <iU>l ^iks l^ip *4UJI ^Ijjil 01 <^f iUiIS" ji_p 

«i>U ?- jlj «-*ljj ll a » L^Jaj^j {ji*^i l*-» l^l^j i (^•J'Aj lP>-^ lAbol -jj* 

: Management Tools &jb)M oljiSM 5.4 

j jjlaJ £Jjli** 5jbt 4il*dl ^LiJ^I A*«/J^ V^-*i ^lj^ jI 0JJ» jty 

3 >Jj*il (-J^* - ^ f IJLAI-iIj f Jj-SAl ikiol AJjJbr li0pL*jr. (j^J . Vj-^I 

g*\j! — !l iorl^j fjjs s-»_jL»ij Critical Path Method ^yM jL-i.1 Ai^ Js* 
t3 J — pI~J I <S .Programme Evaluation and Review Technique (PERT) 

j Ol • jLiil ^ j\4\ ,y^H U 3s~tdl ijl^J) Jl»^l ^j^suva^l Jl i]y0y>\ 
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tj y- A- t -a * olji il Owi* jCxj L*5 . Ojj^il j-iJISol l y>-^> jj^-^ C**J __ r v<2^ 

. 2Lib>J.I ^jb^l jijLiJl ^^b ^'■^ (•■«*.? f Jr 5 *^' <-) J**" >"" ***^" 

: OUjJUll i*o JLA i«Mj ^>$i* .4 

£.\p l ... C. tJUl j*tjJI 4*«JL*> Oljil (3 O jr «JL l J,l C->ljj)adl J.I AaU^^lb 

OL. « JUll -i ■■ { ' s n wil <uLp (jlW djJL?r f^i* OLJU±ll J3 j$> i^Jj^i\J~\ 

\ StAjaJl tuL»j!*il OaSl jj^Jto s- jJl «jj^ 7- Jaj clnformation Engineering 

Jl bL: ^.1 oUjkll a^Jiif jjjjaj" oLLp Jsl^ f < Corporate Data Model 

t i_JiAl oi ;U fUl £ij~Jl Jbo^ J}U ^ ottUu pUs»*ifi - 

. LjJ oljl^l iU^I a^L-p (i-pJj ^JJl 
jyj^j oU^Ull a^oifc (jl; o^- : aJaAl <JtA»l jJ£ jsi a*js)i - 

Ob »l a i^- ** <_»U*^I oJLft Jb siLoj t^Jiloll ^bJl lJLuSH 

ol#«Jl>-l ^y>j oUUt J^J iJLJl ^-^Jl s-sJut ^OAa-il - 
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J$ oljlj all iU^ ^j^Jl oUjLdlj oULJl JbJi4 eJJUi . 3.«)V.JI 

. Sjjb^l Obj^Il 2^ 

?- ij »-4 *. «.jdl U^U- ,y»i^ll V^J 1 oljJaiJ-l ^ aL^L. J^ 

. jjjWl ^Lp J*^- J*!*** JS^Juj 4a«jU; jibplj oULJl 

: Data Consolidation Cj\ — 3tJl ui-a& ^ oUjLdl <«,jjla opUj - 

oL_iUl j — p ^LiiCU Cross-Checking J^t/xll j-JOsJl J^io U*j 

. oUUJJ J^lSo. ^iji J,l Jvj^l ^ 3jL$J| i)j ■ Sjj^l 

.4iJb>J.I ^jlJl i_>jjjiil 3jx-3 

i_£lxsxll o^ *Jl«Jl *'./Ti ^J^*i oL»jl*il ^Ujla <i*<-f^ J>y - 

f L_>Jl ?-ij <Jl Js> 3iihstA\ JJljJl jjJt JUJ^j a^jl^U^l JaJasUJ 

Lj S 3 <j^Jl o^JLjJI JUo"^ S^lSJl 2JjJJ jjijJj iSjidl OULJ 

. 3Jl£)| ^p^^Jb 
»lJb*i_*)t ^Js- JUs«? <L»«>j^ jij^ &*i cuUjLtil ^iJU* l^i yjJ - 

CjL«jLtll i«JaJi jjjalJ jojLiw»j Jaja^- ,1,1 ^JLtu o jjvij 4jLjj yj ,Jjj^ 

Ja JaiM oJ A 2L3>jJ »Sj >t .S^Jl^l^l oLprj^l aJlfc jt-PdJ A^j^AJl 

. 3 4i^l oJLA ^Uj^Ul OULJI dplji OJ jjj (JUL" j£io Uyf UjJ^b 
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: ol»^JUll ^»jla J^-ty 1.4 
: Analysis Phase J*k«J! 4Jb- y 1.1.4 

■ •>\±j- .-M ,- Lp 3 Jidl cjLLj r-ili ^ 5jLp aL>-^U aJu oU-y£ tij&j 

.(2.15) jCsJl l ^ l ^ i *LS' ^LJUjJIj ^^\j ( ^* j Jl J i- , yi 

: Design Phase ^-aJ' &?-y 2.1.4 

tUl iLJl (^sJaSJj S-sVJ <.lj^A\ oCLJI J^Jbi Al^^ll oA* J^U- ^ 

Data ol iLiJ 4*py ro^ <3U-til jl ^y^h^^^ ^jm j^f- ^ <J^ ^ lS\ 

3 U-Jwl ^ oJ Jy >? (^S II 4^JaJ.l cjULJ J*l£dl ^-ij--Jl jy Submodels 
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Subject 3 — ^j^yt cj\ — ILj J — ply 3 >&J& /r/>^' -^* t5*-^j .3JLLJI 

J opLw til j&L^JI SjjjjM 3jaj^l jt oUjLiilAjait JbJL^ ^j .Databases 

Cj\ — «iL^Ji |, — -J& fj Sj X^>\st- CjL^tjJ 3ja/j|jj Sj^t-Jt^l^^l <_i|JL»Vl <J-££ 

.3 ih>J.I Jujajty objJjf a^j aj&il j tSjb^l *btyj oL^I^Nlj 

SiJ — sM oLjJj^I jp_j i«j!>Ul oL*ji*ll idiJl JLid 3jb>- ilJipl ^ SjI^JI jj 

. SjjSlI 3jai*-| ^^i» ^ S^JaJ ill aJL* olijX^ *-jA-yaj <v^j j 

: Generation Phase 4*!jsJl *k-y» 3.1.4 

(^j — £ fe ll oUjl*il S^JaJ^ a^pUl oULJl JIpIj5 jjy lA^l>- pjjij 

ol i^_^J ^lJbxlw*l ol^prlj ^ 4AJiJ^I dJLft CjUj^L* 4Ju l J lJUJLS'_j c Ifc ,j Jal 

3 — U~Jkl oIa j t ^s. IS . 3JT oj^au f* 01 ^So: dJJi JS"j . Ujjpj S^LU* 
oJ — ft tjjj . 3 — »Jadl <u ^jST (^JDl J*LsJl Sjbl Jbi g Sj^ a^JaJI oJy Lvbjf 

J J ^ SxlsM oUsJl^^l ^ jjJ-l fUiJl JLpIji apL^jj (jliuil -i aJU-i 

ojj vaj 4^*11 JUp)|I Sjbl jLsi J} V^r*^ SjlpLS jlUj -jo iJ&jhj . ^Jb^J.1 

: Information Engineering Workbench Ol»jJl*ll i-iJLa J^ olk^ 2.4 

t3 >£>\st- J «-P Ol Jatsi ^IJb^wl (JUi Ol«jl*ll 3-^JLLfe 3-«fc$I* JuJjJ 

J_^ j « IftjijJbJ f ^Jl ( IEW) oUjUl 4~-JlLft J*p oUasi l^Jp J Haj 

< — bU ^ j^Lc. aJSLfe j£*\ ^-x. ^>y ^Jl a^_dl oJt* ^^j^ ^"jL. ^ ^* 

£— ts*-*r oJ ft J^Jl ol]a£ *pajj . 3J^ ZZiJaj SOjJIp jij)* oljil flJL*a«.l 

J *S- oUa^ 0j&7 . 3^-li^l jjjW SLs- Sjji J=-V s— ^ jij>Wl Oljif 

.(3.15) J-CiJl Jow^l^ J^p ollaii o!AJ -^ oUjUl ^-jua 
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'JaJasxJl Sk# 








idfjfi OULj «0P\3 


4 






^ 




^ 


JJWiakjl 


^ 


4 






^ 






* .,o.v«i jl Sla£ 











Ol*jl*l,l 3--.JLA j^P Ski OUj£» (3.15) j£s» 



. oUjLd.1 Axji! il l^/aa:)! ^^^../a."'! ^iiiol (%-P^Aj *..y>*^i.~i\j <L^UM Aja^l ^Jbxi«J 

Jb-I rt-pJb Sbl JS' f jijj olji^l ^ iJLp ^ UjjJj iJiJbis olksM l»f 

. Encyclopedia 3^_^vj^1I ^-^ '■^W^ ^J-*^-* 

CrOSS- Jii ^ll -ii>jJ^ (»UAil *-*i 4j^J-\ ipy* jll oJLfc flJb^Luul J*2jLj 

J — qjJI ■j — ^c 1 jUpj . Aiksxll c->UaWcil j 4i_y>cil .cjUjLcJJ Correlate 

Li ft -yi lS*AkJl c^j^^l olkk>J,l £ Ijil ?cli < oUaJa^l oJIa Ju>-f Aa^u*>\j 
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J' £ jl cSy |»-M j*y (JUi oUjl*il 4**UJA J^p oljait 4A~Ji * ji" 

. J ,pr Jl>i^> L^Lms J SJIpL^JJ I4L0 UJ JiLdl Jaj^Jlj c oUaJaaxil *^>j 

jijUJl oUk^j t {»UajJl jijkf J^-ly O^j jL&^ f . ..^U ^>-l *!_/• L~i 
.ii/>Wl oUasM oAA \y*y Wj Jj UJ fJULu*_> . J**il 4*<kl. JUj'M ijb^ll 

: The Planning Workbench iaJawdl &£ (l 

3 Jj^l JaJajJ-l ilopl J JIPL.J -vJl olj-ify tf <P>*£ ^Aa^l oi* jy 

f j — 5J j : Matrix Diagrammer 4— Jj.Ai-1 olkiasxil *-»ij Sbl — 
oi — a \+aJ&xZ — *j j^Jl Urf&jilj oULJl oy *JaLdl oUfljI^Jl dJL~._> J-*^ 

. oULJl 
fdi/*z «jj : Decomposition Diagrammer Olkiwtil ^j Sbl — 

J wipl — ^-j : Entity Diagrammer 3 — i>u&! Olkke ^j 5bf - 

. OULJl 4>-Ju: J a^*£~Al OlJji53l Oliajait .ildPi 
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: The Analysis Workbench J-UaJi 2b£ (2 

^^ dMJj toUji^Jl ^rJLcj c ( DFD ) otilJl jiJb" oOakt ^Ip j^jil> 

p -j Oblj Ol—iUl J90J Ollaktf ^j Sbf L* CftWj UV ^ J* iSj^- 

obf LS -lfi iSj "J- JJ>^Jl ~4a£ OU dJJi Jl <iL>^b j . oUj^Jl OliaiaJi 

• Js^ 1 oUaiasi -y, UjlPj Action Diagrammer OtJU*Jl olkktf ^-o^ 

3 iasM olfc fU*I~.b UoIJLpI fb {e$\ oOajasxil x^ Oli flP J^JUjj 

Sj — • J ST j jSjdl f UaJl jjmju JiC Uj5J \Jai ^^uJl l^a*o aL^JI SJbJLi 

. 3 ftUII Oli (J^-^l Oljaja^l jciiJ l^u JUi^l f oOaWAl oJL* Jb-f £. 

Lg ^ " ^ojj " ^ oULJl jio; Jakst J 2Ljm 2LLp JLsM jb^ 01 J&i y&J 

: The Design Workbench (t~w3sM ak£ (3 

^ {$ — » %rj>\ — *d\ J — iy*A ^JjtL-Jj ^ o-yaiJI oli*P 3)asM oJU ^^j 
oljif ,, — fcl Uf . JJuidU j^U oUjlw ^Usi Jl J-Udl 3la£ 3k*,|^ Uilapl 
oljilj ol JajJ! ^j Stalj t 3j£j>l oUaJa=J.I j^uxj oljil ^i 3ja*M Jl* 

J — i^l oljilj c oUlil j»-A*aj"j Presentation Diagrammer (y'j^l Ja-la^ 

30P\ — h 3 — ^liU 3 — jJLAdl ^IjjJi JLJyJ Olji^l aJLA ^IJbtU-l -^.j 



348 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: Information Engineering Facility (IEF) Ob»ji*ll 4-*wLa CJ%$*~3 3.4 
H — ^ J — A*ci\ 3 — U^. J^ ^oai^Jj Tool set oljif 4Pj^s£ J& <4y^ 

U Ut* Ijjrifj t oLUjJI JaJaitj oLLuJl JJ*tJ ^yU h^-^ilj toUj^JJ 
oblj i jlj — J~\ oUajait ^j Sbl : ^ i/f/4 oljil dj^AJ <■£ ji£ ^1 ^■^"Jl 



rt « o « /? < 



Ujjpj 
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? t_->j^U-l SjlpLmX, oL^jJI iv-JLLft cljil fU^i^l blj-« t-j^I -2 

? oL£j>Jl i—JuA c^dl "A^jJ\ «JU*ty ^ U -3 

^ i_jj^LJ-I oJLpLijr. oUs^jJl <LjJUa cjIj^I i_Juis«j t >^>- 1 v. (-i-^ — 4 

SopI — ^c. ol — *sijJl 5 — *»ju* oljiSl 3 *J_pi o! ij£ll r-^l -8 



? ^j^U-l 



? <_^^U-1 3apL»jr. oLs^Ji 2L*jlla 
3 J — j^Jrl 5 — -s^-fJil ol» IjIj^ *jm (y* U_j cjUjIxII ^.jua jj. L. -10 

? oU^Ul **.jlJL d/&Jl J^ljkl ^y-l -11 
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J—^UJlj . 1*? >v j| Ot i*£ l^ U-^alj- ^Ji olj^l ,^*f r-y.1 -13 
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4 ,<v)tf;t jijkj ^ii«-dl Aijl^^l bUiiJl ££- J_^ J^CJUj JvaxJl lJu» £U> 

I * 4k>-yj Jl^I *JU-^ ,** c^^p 1 ! J*"'^ ji^ 3 ^' "M*^ l y~&S tc_jb$Jl IJm» 

3jl_iJi "ja-^j tSjyu.1 oSlJLA }|lj *-L*Lyfll)l Jjij ^Aj^JtI fUaJl JL/LJ L)U-v<aJ Ajuhi.1 « 

flj «j Aja iol j> A1«-^j U jijiaJl 4ji*p 01 .4~"Lil 5ijKjbj SiJL^I A^jJl 

Ja — ^- Jj ~.| — ^L 4^ *oj V^J h*\* *j\y <y <*U»^j lij cAP_^l4 aJLrJLP 

.oi^—ivdl LfilJLAl J~«£ j£ l^ps-jjj SjkiJ^I oJLft J~~id ^l*J_J ^H^*J C-s^J 

j — P 5j\ jP jJk 4jaJ^I jj^" oLLoii cO\Pjj-Sdl 5jl i\ aA& jljaj L. IJLaj 

3 Jail * 1 J ijljll ■j* *iJb£ IpIjJI flJL*2->l \&%l ^^ Vs**" olPjjJ^ 

.fj ^U. ^tJbu^il 0U dJUilj .«UjaJJ. oU-Li-l JLJbJ ojtM oUjLiil 
J ,j>j&»>> t4-4aj^|l ad* jijiaJ V*^ r U«J Lw»L*l 1^1 j)^»o /ojLiJil SjtaJ 
js — »y ^^ U!»}U ^ ^Jlj jj^kJl c*LLu iikdl lijb^l L>U^Jl ^ J^l 

.oUjUl %*Joif jjjiaJ A>j!>Ul_5 4^yL| ^UJI J^|y> 



U_* 
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j\ Cj\ J)aX«iJ J J-^ri fUaJl 4Julla^ Oi^rL; ■ 1 ■/» ^ j . C->l«j.Uil ^aJaJl jJjJaJ 

j»jl>^ ^II oLk. ^Jj c^JDl y» oJrl ^OiJli cj»Jb^x~J,l t^J*^ -^Jl ^'Uaii-I 

\J>j^ Sj£ t_JLu^l jl oL&Jl OJb~l /»Jb^*«j (_^JUl fOaJl tiiii a^J (OpLi$o 

.oiji-l 8jbl CJljk* 1.1 
^y—lp o^^-jdl 3 U-jil oJ fc J^U l_^ : JJL«Jl ^-y J^ (I 

oJ ft (j 4 II (_£l tAJj^wlyr; - ..u (_£JJI /»l)aJl a>j^rj ol»jLu.l 6$yr. 

<j j— sjS 01 Oj^O^V.. ,-,«il <- r &j. ^1 (j^Uail-l UjJL£ t_^ *b-)S 

4__;LLpj 4»_j}Ujli :^l taJl OLUp J AjjiUl Accuracy #^1 - 

.oWjU-Ij ^jUj -^ obr^II j Reliability AijSjU - 
3 ±-[*aj a Jp (»-L«iJlj ^llaJl User-Friendliness ^^Wuuol SJ_^-j - 

U ^jij -^Jl 4ik*ll UJLbjJl *bl ijy^j> c£i : Performance s.b*5h - 
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.4ik=m olar-^J Responsiveness *lixJl 4jbjs£*>l <L£j-*i - 

l J3—*J ^Lr^V 4ilSo1 ^Jj^il ^y U ^-vaij • Ji***^ ^ J^-* 1 j' &J t^ " 

C->l — ptLw-^I J »j 47U-^<£ Ja^aI ^UaJl J Oljwdl jl oliUb^l 

.4iJl j ojjidl 

aij ?r jj — jIu (j — Lp (jl <u^l La J-a«jj t^yajL^il-t oJLft ^IJ AjjLS' OjJL£ 

N ^ — -"ill -j—^j dj£. 01 iu t( ^i ^UUJ aLU Quality Standards 
.Ioxaj 4iijJl j o^yli djz^ ^J *\yi\ Jo** OjSC J\ <.^\J; <r^ e£-io 

pL-Jadl j»-**d 4iJbw.il JiloJl ^ idP jjy ij^ ^UJl j^^vdl 4U-^ j 
IdjCftj .t_JUft^l jJbJ 4*j}Ul Si^l oLwJl^l OjJbi liJLIi J^j cJUAJrl 
Ol—ik-j fUiJl <_JUftf ^ ,J JujJr\ (UaJl p-~*ad 4L.JLJI JjJLM JLJjJ ^ 
oJ ft L.I .AijDall Si^rl Jl Jj*»jJU 4aLwJ.I oL^Jl^I^I dJUJl^j ^ JlfciJll 

l^^ ^ j 01 ,jj^t^ oUspi-Jl^x^l 

4*JiJl t) A^vaWilll ii^-iJl ijljil V^J VO^'j ^h^J^^. fL-kl^Nl - 

.oL^Ul 

J. -Jl J^ajl j ^1 »rLW-l ijj" ^ J**Jlj ,jy>JL>^J.lj fUlft^l - 

.kSdl 
cfUidl U rj i, gJl fLjllj oLUJl J^Ud vi*Jl oL=^jdl f U*i-l - 

dJ — «. f bl ob^: — ^ J,^ bL: J OjJbM fUaJl J^i jjjbu. JbJbij 

.cAJLJl 
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ol — iU J^il j^ Jl j^ ^^| ^iUJi Vj L,f fL ^| . 
r* — - (3 — " ^-"W^Lr — -"ill -» — i^J- ^j (^^aiJl 5L>-^. J AJli IoSCaj 

•j « fUaJl 5i^>r ^io £jj-sJ.I Sjbl ^ar :Jub)l o*j 0» al>-y J (•* 

J-^ly J>U Sx^sM jsjUil ^ L^jU^j fUiiU SJjuLII SajJ-I ^U J^U 

Quality Assurance Techniques oijJH OUw> 1-JL0I2.1 

°j' — ^i (^ <-* j>^J iV^ 1 ^^ oUku j£*i (_>_^- OjjU-I ^OijJl of ^ oS'tiU 

•W — ^ ^ * 0*aJj .aJ A^iviwdl ijl^l ^y^j oJbM JLPjil j -uJLJj 

•j — • OS"! — sll j i4>|Jb««.l Olljal. £. ajjliilj j.0aJ| jibl p^j; Jb -lp JSCjU, 

*—!*. cr-* Portability JiJl JUl£.]j Jiijjjj JU*i^l ^j^' ij;^I y>» 
j S^j_^jil J — »jj| &j .^4, ^IJj^i^^J aiJLIS ^ ai'lJlj tc^^f J,l JJuiJ 
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Inspections J-*^ jf J>~&&\ 1.2.1 
jl 3 — **-l_Al j, 3j cSij Jrl ^ aS^liJLS i«Jb^J>l <_JL^I Jau-ol y.j 

(j- "«J^I M^tlwJkl jl tjjOil) j»Uai!l (^-s-lv -_^» dj>^J &J* J^S ^ J — jiOlJl 

^U — ity j — « <^f ,>-^Jl jjy |»-« "il 01 la* ^l -yj . jSail jl u So^lj 

Jl Jl io^l Jj UJLU S3j*- ^ OS'lil) c^UaJl SL=>- Sjji J>-l_/' ^ a1?-jJ> 

ilapl i (jfUj ^jfj ajIIs dli j-SaJl oLLp OjS^ 01 s~£ j caJIJI 4l>^dl 

I.A Jilll jJ^iaJ Sjji J^-l>» (j> ^>~^» J5" J J.j*^\ ldft /*-* ^ h^. J. jWl 

. cu Lv? «J /jj» <Ux> .,^?"j L« Ojjiiij f *ij 1 j 
a,jijJ ^-4 as UdJ AJwLdl uaju'jj (j-*adl jjj^i f ^Jy 01 U<ajl ^jj^-aII /^j 

Ji pixJl Ol !*£■ j!>U- ii-l^al oljj-^aiJlj (.JjlvaJI d>UJ aJIjIj oLv^I 

.jJoJlj 
Walkthroughs Otapljll 2.2.1 

4>w> 'yi OS hJJ SijJrl djbj oULp (J A-^'j (J^*^ ^^^l^dl fO?VX**J 

jji ji/LJl j^p (-jj^Lj^I Id* JliCj cjju^-4-s^ilj <jdUM J?» •_/ ^pj->jil £-iLJl 

^.o?^ — -dl Structured Methodologies 3dO' oUx^il- ,y \*.yx- >jy 4J^ 

Structured 3 — dOl ol — **-Ij11j I — ^»l ^ ^ ciiiaJj t^JiJ^I jj^" j 

a— -^ ^ "^'yj Js*^ 5^0^ cjWI^prl <~>jL*> >l Id* rjhj .Walkthrough 
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^__US C5 n»r\J,\ jjtfj iUpJ li^U j^Jjj cSiJUi f l^. OfUaPl -^ j^2* J_S" 

£ 

Ju_~- c^ UiJl SL>- Sjji J^-ly £*?- J*^ a**.|jU oLL-p ^.^-j t_^j 

f I — iidJ ^ SjaAl £■ ij^Jlj chilli g-ij-dl ilOPl -y. s-l^l Jl*j Uj 01 J>s„ 

j£ — iuj 5 — ft Ai juJ ^-iUJi aJL* 01 j^ 0S"bJI Jl korljkl oJun ooij .JU-I 

S £ JbJlJrl f ikJU ^^jadl £* j-o-Jl ilOpJ -y *l^l Jbo jaH\ dJJiTj 

JUpl ^ ji (Ji*^ JuLSJ jl f Oa^-I 4jI Sjx-j j»Ap -y> oS'lzU 4jtf A^rly:. * LiJl 

jl J^l j « fl^Nl A*J oJLa 4*>rl^il ^Lp jl^" <_-£ diliS'j .4j ^^va^ 1 <^f 

^4— ^J 01 v_. £ oU^rl^il oJUo Of ,^^-JaJl -yj cJbJbL-^ ^Uajiil {^illl ^ir^Jl 

7t — ^1 a — 5 ojj Jaj c^JDl £Oj-»-Jl of o^ p-*-*^ jf J-^l ^"Ui of Jju 
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fJ>z\ — JaPJj JiyiJl liUaPl ,Jfi j5tij$\ £±jy ^Sj f L^j> JSCj SiJLSi J |j i | 
• 4jOrljil ^J-*J«J ("Liu (JJjJjJl /*-*fe«-J ^-^fr* JbJLS^ /p^. 

j^-Jl £-^ljil JLiJL^-j £-ij^Jl j 6}j=*jk\ ijix^ai\ i>Lilj 5il*xil oUJjdlj 

:4*>-ljll oLJUp jjJjJ ( :r 

J^_^ Lg Jl J^Jl ^ ^Jl gjldl Ul^. ijpaL* jijZ -Jj^t luciJj 

s £ -jJl olpl^^l jl JU^SlI UlS jp SjLp IJlsJl tetjWj ,hor\J,\ 

Ql\ O^SCjdl (Jl^i]| ol* iJb£ 01 c_-£j tWI^J.1 «JbJ fjv? (J U ^LiJl 



.<u>-l 
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Oj £> 01 Njl S-iia^ AsxJrU OLorl^. JiljSrl Of J,l IjJ^I OjU"^l J-^J 

f * s 

L ...«& i\ J^-Pj Ij^laj AJLp Sj>>- ^ji Ajorljkl *jm <_£Jj| JjyUl tUaPl 

jl Xil Ij — *JL«j Olj 01 51* *^l jOi jjJbL^j ^p^s^ I ^j$j 01 <_^£ 

il^LJl (j jj^-JUlj oljJlfilj oUuahil ^ lj^*^i Olj of-L; tuL^jii^j 
jl f j_^sJ>l j! JLiJl c-JjLxl lj~=«i Of <_^ US' .AJ^ oJb'La ^ (^JUl JjbM 

Jl >-il j & 5 JOr^il -j « OOili t^jJalJl (jj^a £» rt-gl*L)J j jV-A^I 

.jijP'M fji^ jy* 2 ** j' j"** j> <-A*^» *- J ^ J l «_r*rJ f^**" (3 cjl;*.*»fcj| 

C^j )l r-ij «Jl (J oJ jji-l isliJl jl_^l Ojjjjs ,\,\ t Uajl SjLi^l jJb4j 

J j^i <_jJi £j CU-a-vsJ (JLp ^j^jil «-£j-l ij JLpL«j bf A^tr-rl^* (^j 4 

(_$ — Ip 01 <J,I ij\ — -iNl Uajl rt-^il -_/>j .^orl^il jjy £* Jlxiil Ojljtii! jjjkJl 
tr-ij__*iU $jlb*Il J?UJl J_p- o^JL«dl Ijjjijj JTLiAl l.jjL5uf£j 01 uyorljll 

J^l Juil 4J — i J j Li-I \j*^oj 01 Jlj>- ill y Jl>- t^L; *-$!>• i_J^ik* ,j«Jj 

•j P ^Uo-jl^l aJjK ^jorljll Jj^i ?UaPl ^jIp tSj^l V"^ t>*-? '0^jL«Jlj 

. b&Lio Cjblj&^l *UjI y "^Jb £-ij«jJl (^ *i 4»j4jL« jb*^ t-Jl^Jrl 

AJLsdlj *~JJsJlj JLiaJi CjLJUp 5jbl .2 

4 I 4 Jj./?a7)l j»-u«l *aJl <bu>rl^>»j ^UaJl a j* »,<?'> J Js^- ^ fU^j' ^ 

3 Is-jil IJlJ tflkJl <_JUftSlj flJb^Nl oLiJa-d U^jI)sl*_j Ui j*t y Jtfijlj 

iSjIj '"^ (V» 7**^ A-^uL* Axi^j S_yjii Jjui*ill wLi ^UaJl A-^J -^«JJ • t )i"*«-jl 
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J SiJ sM jj jl*Ui 4lilk« <£-X/> Jj> cJj*iU iflkJl UA yijdl *bS(l j»-~2j" 

.»\iaJl (i-a&j 4*jflj-» aJajiJI aJLfc LS — Jj i^Usti^NI oLLki* 

_j! 5 «bl oi JLp Jl -ulJb^lj *JL*iJ 5> JtiU fUiJl ^l^ f Ip J^j 

^^jj jp. a4UIj 4J Ajjjj^l o^Jbdl Jbol U»!A^ ^ Maintenance fc^ 

*lj Sib ^itf ^ oU^ki.1 fOai £* fUaJl p-»-^j J^ &^ <l>i» lj£*j 

i$ ^3j c4 jl>- ojji J^-i^ £*$- J^- j*^«j Jj '(%-*vaJij J-k*^ <^~-y 

dj £j c: -}>- cIjjI^ c£l Lilj-H U^i Lo^ (i-wvdll jl JlsM jp OjXj JLlJI 

<J>ycu ^ U IJlaj L^lq^-j -vJl aU^j^I /u^- ^lijj f-i^j - W^ a* Njj~*» 

, S^JLaJl oJLfc {j <U1P 

^llaJl JLitf akijf 5jbl 1.2 

J jJbJrl Ol»jl*il ^>V]aJ JLid 4*j}Ul AJa-^^l £^- JLjAiJ^ 4b-_^ ,^-sdi" 

J* JJ .UjL^lj r lk)l ^ 2LbT U5U pjjj ijt-a^ij l#jJl • 

• l*- JLjLJj fUbxl^l CjLg^rljj ^UajJl CjULj oJLpU flij tvIjJI O'i* 

3_^AJI oi^ *dl Jb Jj^-I J-Jo UUj :^lkJl ^ ilOPj • 

.J**JJ Ij^aU- jLi^-lj If-jS'yj 
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.^jJr\ flkJl Jl <CJUJl f UiJl ^ J_ptJ| . 

: -jLss^lj a£jJ| oUJUp 5jbl 1.1.2 

J* ^h ~^J$ ^W^p -^M tf- NjJ~w r lkJl p-^ jl Jl* >ou 

U_*^ gJlj cU 4v>liU SijJrl jjjU^j o-t!^' J-kr -y oSidJ UJLLJ 4*jLl4j 

Ui^J.1 £_ ~<Jr UA,. Oj£j l£^il JJi C5A ^ i ^U JJi j SiLp ^.o^lU 

L^U ^ p. cjU^lj A^jJl oUUJ fc ^ j^^iJ fJ i US' 

^ cL-g L^P jlj^lj Lv> tJuO^-jPl Jajj jC tLfcjL^-lj t^^-l ^yLbj 6JL>-j 4aU?| 

oJs-ji^ ^py\ ^ \XJ 01 ^jSwa UjLi>Mj olJL>-jJl oJlfc iajj Ahjb LI 

^ £ 01 ^s. Li' .Top-Down-Testing iSjJaJl oJla Ji» (j*^"^ cli5Uj 

f lP *! <-£> — -J«l J Sij ?rjll 3 j/L^jJl OlJb-^jL Uj ^1 4^La 4mJo> 

ui— «jy> *k-L; AjUjJI oXfi> S^aX J>s„ Iji^-lj .LkJl oL; .ji^J.1 yi L>i* jLSi^l 
L — a L~j tUaJl cjLjj^AI j£ Asp^j >? i^^Jl v^-pl Sjl^-jJI -^ L^Jb-f Iju 

L« — J-l« 01 o^-gJ 1 o^U-lj o^Ui>-Nl ^ ^bi; 01 v^ ^J cjLa^tjU 
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•y dJJi j$Pj OljjjJlj Oljl^l £y?- 4Jj*<sS oULj JujJ- i^j£ dUiJj .fUiJl 
j»L_)aJl J *i ij 43^*1 2jyl** j^P jl SJ^JLa jjP O^L?- (V^ ^l«Aa»lwil 1 J^jI 

Lp (J-* j yj Ajsajl— 1 oJLa JLjLJ *-<»wail /H^! 01 S-^=J COjyiil jjjLkII (j*^ f UiJJ 

User Training :^^ti-J.I S-*dj^ 2.1.2 

i_jjl nil *J>\ *S^ ,jy«Jbk^ uJ.1 l_, jjJuj j»J^J 01 jJ^kdl Jjy ,Js- 

Jl «a JfCiu tJyiwLs^J.I ill^l 01 tJbJbM ^OijJl flJbt^ ^>JtAJl Oljl^llj 

3 JuSLaj (^ JljT ^jIp <-Jj*A\j ij»-$Jl £j>^lj '(i^-v^J J^=^l fW^ (3 

^ s rt-gjjJ 0j5o ajLujJl ai'jLill Jt^ ^ Lil5" 0j£> N UIp dJUi ,j£Jj 

( _ s U A~i ;ijX J* Jb N JUiiJl 2jb»-y JtA>-j .AjUISC«Ij AjJjIIs jj ^UaiU JL?r 

4rt-^ Jl aJjS'jil JUp^I jl4} J 4*» OiLiX^NI V*^H (> g «.!>" J ^UaJl ;»Lb>tL^I 

(jyJb^c^ i^al i_ . ± jJU) 4JO?!- f-*P y, JJ*"' _}^ rt-o-'i^V' j* *42 01 ^--^ <_/'>*-'' '"-^"J 
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Lg i^-wUj oULJl ^*U- J*At IIaj i^La js- j\ j-iL» j£io 

t_-jjUJl — i {jju — *• £j — * Jjdi£ (j\ rt-jj^uJi { Js^ Jj-^-l j^L^L* - 

i_ jjJU !Ai*i t-j^Uail i—jjOill P- jJ OjJj£ rt^u Laj :t-JjJU)l <i Je» - 

J — ^y $ i/*J — ^ ^ — iJ^ J' < On- Job-Training J »jJI * tut 

In -House i-wijll ^y^ S-O^ j' c^*a*,opxSil i_~ij^Jl oLw_£*j 

.Ujjp jl Training 
a — jjb£ s — £ L*j cu^Jb'^J.I olii ^. fci J^J it-jjJlsJl «3lJUfcf - 
l^ — JLp J — v«^j l^iu 01 *_-£ ^1 ^uJ*^ <3jUilj 4i**Jl oljL^il 

3 — kil-l Owlft JULJ x^bj 01 f OaJl jJ jk? ^ J_jJ-*il rt-«-vail jl JlsM l5 1p j 

J I ftjjij flkJl J-jLSJj flJbxi-il Jlblj ^'tfj V*l Jl SjLi-V 1 J^ U^L> 

Jii UjU^Lj ifl)ii)l ^IjlajlwiI j^jIp 4Pj*»j ^j4*«j i_->j^uto -^ *o^iwJ.I Oj^i 

\, ,,,oO Ij Jl f- *3ryl ^Jb!«Xw*^Jj /p^L ^Uaillj SaUJ.1 oL»j1*aAj W^J J Ij-W*-* 

System Conversion f^aJl Jjj£ 3.1.2 

<£ J II Jb^l (-ikJl Jl JlrU f UaJl; J**Jl ^ J^JI ajL*ll oJJi a^ai 

Jl Jl sLl (I laJl ja oULJl JaJ AjjLjJI oJl*. J'iU ^j .ojL^-lj 4x£^ ^ 
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w — *>j ol alii J tj£ aJUjJI oJLft f^o^J clflJj CjULJI JaJj JbJblrl fUaJl 

: -j^wai IJLfcj t4jU*j lA ioJas^Jl <_^£ vlJJJU U^j l*»j t_ala3 
v*J IJ^ j cJ jOJrl fliiJl Jl lAU^I *V i>il oliLJl jitva^ OjO^ - 

.(JLftl J>Jl 

XJ ill fOaJl ^« OliLJl Jjj^ lfci -^oJ ^1 <Ll* j\Jl OjPljil OjJbS. - 

ijlj ll ji SjJj c^jUjJI aOfc JLjLJ ^ ,jvJjJ*«i| ily^lj tOpO^-l J,! 

.pJ> ^j^Jl 

CjIjj s^tt jl JS'Uiv* c^l tl>jJb- OjJUj fljaJU C"^' JiJ 3 ^' OUv» 01 

?j «j Olj 1 3 »S^ ^Ja^- /W*J rt ft„sa,l,l jl Ji^l ^j-* V^i 'M-*-*^l °^ A (Jt>^ 

■ W , ,)a.g ,jip JU^J Of *_-^ Jij**^ V^*J Sd Al " a J^J •J-* 15 ' J^-^ U^^. 

:OjSo 01 c^-i^J V-**^ a ^ V*^l oL^Jlji^Nl ^lasci^Li aJLjJI oJl* 

Parallel Conversion ^jljsll ijij^^ (} 

f ' — laJl f-\ SjI £ — « OjOA-I fUaJl J^i-^ fOJl |,JJ 4-crwJljl^l aOA liij 

f ' Ml O^iJ ^v9 ^ OSiJl ^ USjjJ ICJjJI j^ S^iJ J-i-iJl OJ XJ ail 

l3 £- — «»lj jjp^ <5*j 'La^Jljl^l oOA *OaxI~J_j .4j JS"LiU* ^J^J f"^J Al'^rl 

f*\ — aJl ,lfc»\ — )ajj| J kP «ili %j\1j» <JlSL«l j^ d^ijl li Ijii Jjj^JI 4*L*£ 

SjIOj t3 ojslsdl {Js>j OU^Lj j^ui ^ 6j>jJ lij JuaJrl fUaJl a^ajj iOjoA-Ij 
. U> 4JU11 Jlil^Jl j ^^bxi L^j'jL^ b.f JJuiuJl oLL-p 
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Gradual or Phased Conversion ^j^ J-» j**^ (V 

fLjaJl Jl fOiJl f UaJl y JU&NI ^ ^jwdl Jjj»dl 4^j|_y-.^ Uij 

^cj — sJl flkJl ja ty* jLu^-l ^_ *U-^ JS* ^ .Phases J>-ly ^ JjJlM 

01 ^ ^.(^l CJ^^XS SJrUi SjuS' 4Jjy> SJLjJaJl oJLft ^t-Jjj .JjJbM fQaJb 

a — i\ji ( _y2 *j ^ip Jj^^aJ-l ^j*mj J$ OpL«j US' cJjj=-«Jl <L-j>o JtsU^ ^^^Jij 

4 L-y> -j * ij*^* oj& (j <_£l tjj_ptl)l CjLUp ^ ? UMi^l Jj JbuJrl fUiJl 

I 

Direct Conversion j-itil Jjjs*dl (— jt 

>|JL>tI_*xl (J Oji^ Jo\£- Zj*-J fjA ^f-jibj . (.iJ^ ftijty "U*-* "OaJ- (jj 3-i>-lj 

.3 jJor ljy&>, U jy!a>^\ >? lil <=^>-U OjSj 01 t j^C. Li' ^1 V^Lr^' e ^ 

•j— £*, US' t Jjj^llli jijJl Jj /-UsjJI /^IjJ 3ii£* oljUv-b ^LaJI J*A> lJi-*j 

01 -^j: Ojjjk; {£j£. c^JUl oU_yi*il j>0iJ 015" bl ^Jl^NI o~U ^ Jbti~J 01 
\—j\Xi % ^ JS"I — i^ tbjJi — =- Jl — s>- j oLU*Ji jl4l <j jo^tJl ,j^*j J-*-^: 

j»L, —Jill 1)^"; ^stcJi'ljl^'yi flti* >»Lb>tX**i| 01 7w»ljJI (VJ • J**"-**-^' <^->l *L»P 

Oo j, 3 & JUp^I jt-JaJ tf JLp c^j^i^. yyj U> Ij>j"^\ obLui~.^l 

Jl si ^ c-> JbaJrl >0aJl r-U OU-JaJ ^-U-j ^JboL ^TjlAJJ OJl>w^j 

.fJLSJl j»l)*jJl Jl S^jjJVj jj^LiJlj i^j^i 
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<uSJj toJb- ^jip aJU- JS' (jj PjjZ** JS' j*jtcp-j Ajt*Jc»j i^j^kJ Uij rtJii 01 

AiLsflJlj *-*&)* 3kJtJl Sjbl 2.2 

eilwUSU <uilk» (_£X. OjO>J flJiJl lii jj*^)! fb^ll (»_uJj" i_^ (iu- Jl ^^Jil 
J J» ^y aJjJ c^JUi ^ip <_J^*Jl dl!A5"j CjJj^aJl V-*-* 5 ty^. i3 L*JjJb^ /? ^1 

"by. 9 Jbu pT-ll^t^uJ taJLiJ "up b-orlij 1)Us5\» Oo L*-^*j CjUjJjiaJj ^llii (_£li 

3 ijjj*^ J>^ System Maintenance fUaJl &L** j\ ob^ <<Lbj 0U .iiiiJj 

.iepljllj fHsSall A^-y 1.2.2 
(jj »j fUail (aS LuiJl *bSll (j-Ls J,} otApl U^il US' Up-^II o Jia oai 

ttjyiJb^l ~J.I s-lil uj-«^ (J (j«£jii! (1)1 i_^ IAaj (,*lJ> SijJuAl i_J»lJUdtAJ Al-li 
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6d ~ i ^ 0^-^l *^l ^rU. aJL,^ tf 0jJ| fU ^ ( a^, . 

c4_^ SiUx^vij <*u*^i jb ^ui ^juj ^ikJu Cfr»a*cuJa aa . 

^.P^-SJI O^L_Si| J J, 0U >i| ( ^ J^, J^J, r|jb ^^ ; ilp 

^ 'Log of Events iii&A\ f 0iJl ^U^ J^ jjL,. j^, ^u^Ul .^J 

•°>^J t)] ejlilyhll v lJ OjJbij i^JLLJl 
System Maintenance ^UajJl 4jL^ 2.2.2 

5-JLvaJl 4 jUp •j^ai" dUiJj caJLp S p U£j ^JbuJil oU-Lx^l :Uj JLp 
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<> __* f x, ^Jl ^oLJl jUpJ Jl 'Ai^l .viAJJU ^j^Ji *jililj VM ijljU 

A^iLib iJw^j' A%j j l^iUfcl Jji^xJ U> ^«j^Jl *-U*jJl J^ljP jif^ **■* Sbl^ 

Sji £j| oUl£*:AJj oL.y*il Oai^ flAl jjJdJ l>J_) .j^UJJ jodlj SJuaJJl 

Jl ol. _,fe-A» ij 4-^1 ab>_4 i*ilwAl JUp^I Sjb} c^U J U>jJ ^Jl 

SiL_p^ oUjl*il 3*jaj| vJlJsijj ^ li*_j .Process Reengineering oLUaJI 

JLiIjJ J.I dJUi cpl ^ftij .^ApI*J as- US' jiTl ^Jaj ^iii-xil JajJI aJ&I *-^a; 



4 .a. 
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I >-"-" 



Nl 



^J-j &yS oy C j\js L^J aLj^ IjjA jl^j ^1^1 kk^Ji - 

J»_kU . 4P ^ J^. ^ l^^l j^, oUM) ^ ^ 

.^ai <3U*I jJL>o *Li£j| JjL^I ^^ £j| ^^ w , 

i—jaSi w«>-vi *ku o^jj .^yui ^ijUj coL.>ii Uijfj jj^ij 

.IA WU-NI «_iU*ty jJL>^ Uiii j ^UjUl Juki ^jl* 

*_kU oOa ^j 01 ^j cUiui) JUUJl A^J\JU,^\ ^L| ^ j to!>Uj 
.4-^k-JJ Wl>-^l oU^L cU^ ^ gj| U>Jj :uki oIoaI 
^U—^l j_J^ ,, po;_, ^U; ob^ Uiil _,_>; 0L^> ^ dJUj 

*-kM oi__^ or ^s of ^ LT .dUJU suj^Ul ijljii jbjbi f t Ji^i U* j 
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Converted bv Tiff Combine - fno stamps are applied bv reqistered version 







^L_^rL^-l 



J 



:aJUI J*UJl ^pI^ 01 v^ ^W^ 1 *-J^ c=*Ul i^a^l 01 



.l^ilL- 



JJ 



.Iterative oj~z*o> 3-1pUj ^ul*-* 1 ^kjag^l jLip! - 
.Ajidl ^ Ujot pJSj &xS\ JjLtl jJ^i 

<JtiuiJ 5-flU ^»js oUjJUil kjijf OjS" (J y> J^b cfcSCi? SjiUS" ^JLpLj *jd 




.^uhwJl oLUjJIj uMbji\ oULs>-l 2LJd <jwLil jCsJlj oijJlj 
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.U 
:OUjUl I^jV ^lj&-tf I JaJirfd! ol_^ 2 .3 

:iJbJ! oljJaiM 

i — io* 0j5j of ^ ^ ^>i c uji y^ jbj^ ^ of ^ 

e c 
Ol—yajl c ^ L^j| tl ^ a i li^j ^ oUjUl Waif ^^ 

lf—J 33j ^-jH oUjUl JUfclSlj UaiJJ U^UJl iUl i-,ljj(2 

Olajd^ sJ| j ^yJyiJl £. LjJilk«j Uuw"Jlj SjaJI i*UJ JbO^ uJjUi 

diii |^ij c3U*ty ad* jJL£ j^p/3 J 1^14, uMl «->U*f £. L^LJjl 
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a jJb^j 4~*j£\ Cj\'a ii h'\\ "<?**- 4-»ljJ> J^-io l^j iliLiu ^LLil^ll 

Lj >f!)U c£J » ^i^-J oL»^J*il 5^]ijV 4JU-I ^Jl W t/ 2 ^ " 

ol iLJl J pIjSj 5^ iJl ijljilj L^ly^ oL^jjJlj o^UwVl 

:oUjWi aJaiS v^ji^s-o^i akM oUj£» 3.3 
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tc-> 



ijL«il 4-oJaJl xjjLiJ. Jauja^xXJl *Sj 4-s^Jl JU*j^1 4)sl>-I aJLfc t-j-J? i%J 

: ( _ s ^i tuUjLtll 4*Ji^ A^Jljl^l 2jaiA-l C->Uj£L« *-*l Ul 

(_3t>\ >- I & ji j& Vj Uzll SJbvWrl <JuUjl*il i»JaJl ^iiaiM aJL«> -^^7 

*.l$_xj*tflj frJlJl 'JLPl^J OlAj.Ja.-J I oJUJ WIS iJl4 cL-p- c^Jaii-l ol_^ 
^a *J&H\ oJtfc Ast^P dJUi^j cdJUiJ loj^Ul ijljll *s^*"J lAjJjki j-» 
,4j«1WlU U>lJb>-j_} 4*JiJj (Up Jaja>- .x-»j i/ 3 *?" lg-./?ju 
;iJ^.| aJiiVl ^oJllA 3j>lpl 4la^(2 

5 JU-I oUjLd.1 ^JaJl a^xJjla SiLpL Ailjcil xjjLill ajaji-l oJus. j».h"'> 

jl oJb^bv AjaJs'J olJb»-J AiL^l >^t u**^J ^* *JJ^ ■— J 'jli*J 51 '>* r i S"^ 2 ^ 1!^' 
2 -* *r.\ <ujij >| oJLfc <Lu .AJLA SiLpI Jl <U»rLM jg)?7j .4iju« C->!>bi^u <Jj jj j^j«j 

01 <_ £ j cV&Jl J_j 4aLwJ.I JUp^I oUUaS j S^vuJ.lj ajyj^Jl oljotiU 

Ijj :4j 4J > l^lj ?JUil Ajak^dl 2_^jjl JLpljil Jl aiU»^l» ;dUi -y SijJuAl 

Sil pJ) A-JU-I 2__JaJ^I <i^A^ oULj J f Jbu*Jj .dUAJ a^jtAJl AjljU 

Reverse Engineering \ — -»£*Jl 4^*uAI Ji« oL£ -^Jl 4^,Ai* cjLiaJ (L^**-aj> 
jUjiat ..J.1 5 jjJUail ^Ij^Jl ^ ? Uj J.^ 1 f 1 ^ 1 jr^y ji -P 3 " ^ -^^ u^ 1 

I Jij r-ij <J| I J 6 3 «.JLJ*. SilP^ ^j^Jl O^OitJl JUil c£y£ jT .aJ 
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.iUfcdl OUIj 0JLPV3 jjjki 4k*(3 




.Lftj^pj 5jiLyJkl Ajj-jI^I CJ^3nLA«Jlj Oj_)>tJ.I cJ^ksfc^jii <Li cj! — iL,e>lj^j 
C^UjaittiJ ^Jb 3^ jiS^I j^il j£*1 iajidl cjULj SjlpU 01* dJLLUj 

t3 j£ Uplj-i J>j:„ oL^jjJl liJUiS'j cUU-i^l (^JL LjUajJ JLlp ol jj^cxJU 

'"j| J-c lie UjSJ L^Ip Jj.^>JJ J^ ^ ilLfe (j^i-U oULJl SjlpU I *l 

.a-^uJI ^^jI^^I AjbjLl ^yt..^?:? 01 i_-^£ dlLUj t^L^k cj|y*J ijij.1 

Ja—Ja^ *>i AiaiL-l aJLfc jil^I 01 V^J '(jr^' ^^W f ^ J* J '^J^-l 

^ — Ip L$ — «jjj j ^t^ -i W?j OtiUi 5JLP-13 SjI^" ik^- (<_-j 

Strategic Resources Plan *j\j/L\ C£*ti 4^(4 

.0$ Pi LfcJl jlAil JaJoiA-l JLid A»j^J| ijl^ll OjJLsS 4)a£.\ Jjs, ^^kJ 

Lg — pIjjIj ol ^jJlj cjVUaJ^I olSLij ^j_^.U-I c^ljjj^^l dJDi J^Ju.j 

.A_ftjyPj C->Uj1*ji ^Ua^l ^ 3v»jt^Jl 4jjiJl ij! ^il S^jjj 
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:OUjUl Uaft iL^ljX^I AkH JUtf 4.3 

^.jjlaJj 3 JU-I 4*jaj^l tLjJbij SJbuJrl ija^l J j_ ? kJ 4jj^JI Jajaji-I *u>y 

Jjj^jI — ijj Sjj; *Jl Jajail-I ( y»^c3j .<±\}>\\ Aj»j"iUl ijljil jjij^J tZ-iUUJt SJLpU 

•y JaJaiM oi^> JLiJ 4*jl> j^jj tlfeJLild ^tj^Ul ijl-p.1 fijj»J Aili^l AtjLjull 

ojbl i_Jl — *>\i j — j^Ja-Jl *ij\ i^ ojbj J} 5JUi«.Ni jj-^.j .Lfil^Al J-i£ j 

(cJl — p ol — Uaii ) Bar Charts aJLsaIII oUak^II Ji* Aijyiil olpjyuil 

3 — «^rly»j (i — ^ (_jjP — ^.Ij Critical Path Method gr j =M jl~Al ajy^kj 

S-jubxj ^j^j -la-)a^ t) <_JL^I oJLft aj>L*Jj .UjJij PERT '" jte jj -- 1 - 1 

ojbl ? j >■ Jl£, .«j f\j *» 3 Jjb^l Ol jUjJI oJLa rt-PJd SjaU-I oLs^jJI 

a — ^oifc cjIj^I j — <^o j\ c Project Management Packages <^>1 p j_r^ 
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{{-J* ^J^ \fAjA J^U IfJLjJaJ {£*„ UiSj UtLSJl Si^L J_^aiil U . 1 

foUjUl r l& Sij* u^ lA^U ^ Jji ^\ ^UiLl pjfcf ^» L. .2 

^SijJrl tl>Lw> ■.-JL-I 7-^-il .3 

fcLidl a*, U, .Udl ^Jl v-jjl AkiJ^I ^1 .5 

fyUadl jjj^d JUJbdl oU^^I Oy OjU .7 

foL.^11 UijV ^V-^l -kMJl V>f L. .8 

foL.jl.ll ;Ui^ ^**V-^» J4*dl oljW c y,| .9 

flukdl j oUjUl Jijift WLr-'fl ^-1 oUj£. c j,\ .10 
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tenJup 

3 AaJJIa 

6 4^JLi« -1 

8 A^JaJ^U 4*Ul ^yaJUiiLl -2 

13 A^j^U-l oLojJUIl ^Joil -3 

16 4;Jj*jU-I oUjLtil ^uJiJl jij^ij ~kA*S- —4 

18 kJ\ai^\ rt-^-^aJj JJ^ vMj «-3lJL*t -5 

20 oL»jl*il 4-*Jajl (»_u«^2jj LJsJ ' jJlXjAl i_j_jLo ^ I —6 

23 <*JaJ^I j»_*^2^j Jl£ SjuIsj -7 

29 AsJJLa — 1 

30 5^JiJ>l (j 4>jj*jU~I oUjLill 3-oJiil i_Jlj^2j -2 

36 CjLLjJI 2J-[*j> a^ail -3 

38 Oljl^iil j»_P3 ^d^t -4 

39 3^JaAi J 5-jj^.U-I oUjl*ll ijil -yi roLC -5 

51 JLjadl j 4jjbNl oLJL*Jl -6 
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56 2u>f~i\J-\ CjU^UII Wail jlj^H VtJL^I — 1 

56 „ ^Jij al jijJaj SL>- Sjji 1.1 

60 ^rj^jij^^.i 

61 cH 1 JO» C5^ a * 5 ^ 1 jO^ 1 3- 1 

62 fUadJ yJl-JjV» jijkJl 4.1 

63 ^j^sw-Jl j-oLdl SjlpL-j:. jjjWl 5.1 

66 Si jar** "V^J ol»A»-j /y« i_~p jX)l i_j jLwil 6. 1 

67 f Uadl jijkJ «_— .bil (_JjLuSll jL^-l 7. 1 

68 A^iai )|l jjjjaj OU^ — 2 

71 (j^S^I J^*^ 1 V^-^ 1 -2 

73 SSADM y^J.1 p-**»dlj J- 1 ^ V*-f^ 2.2 

75 C->\* jl*ll AJ> JU* \»p*-fcj> 3 . 2 

77 .XjWl S-J^lj olji^ tJjil ^ lJb«~.^l V 11 -^ 4-2 

78 SjaU-I V^>N f J^-l fUsxI^I V"^ * 5.2 

iH^iUI ^lo^oll Sob-i! JjLm : jUlill n3sJ1 

82 ^Iliidl^U^l/fc^s/tjljll J«2d1 

82 ^»ax» -i 

83 CjUjUI ^^J r UJl jli^l -2 

85 . ■ oltjLdl j->La« -3 

87 oUjJUil **«j^i) ^Jb^Jj JiJaJl -4 
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87 i.*a>tjJl O^jUi.1 1.4 

91 CjLiLjX-i'yi 2.4 

92 &y& J^ 3.4 

92 ^j^prtJl r it»Jl 4.4 

93 ljJi>\X\ Ajaa-^U.) 5.4 

95 f$**fl Xwljik^ 3l4iApfl AjAVi : juoUll Jailll 

96 alSlidl JujJi- 4b>-y -1 

97 ^LM fOaJl oljj-^aS JbJL^ 1.1 

98 f J^uil cJlJUbl JbJbi 2. 1 

99 (-£ J-Url i^ilji «U>-^* —2 
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